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S.E.A. RINGS 
ann SYNTHA 


PACKINGS 683 
LONG LIFE WITH LOW FRICTION 


RONALD TRIST &CO.LTD. 


BATH ROAD, SLOUGH 


YARROW 


& CO. LTD., 

GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 848 
LAND AND MARINE BOILER MAKERS 


RAPIER 


WALKING DRAGLINES 


RANSOMES & RAPIER LTD. 
Ipswich England 


Builders of Europe’s Larges 


EXCAVATORS 


"ge 


MOSS 


A name of fame for highest 
quality machine cut 


GEARS 


THE MOSS GEAR CO. LTD. 


Crown Works, Tyburn, Birmingham. 8041 





INFINITELY BETTER 


SPRINGS 


SUPER GRADE SPRINGS OF EVERY 
DESCRIPTION FOR EVERY PURPOSE 
On Admiralty, War Office, and Air Ministry Lists. 
Established /62!. 
ROBERT RILEY LTD. 9989 
Milkstone Spring Works, Rochdale. Tel. 2572 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., 
CRADLEY HEATH, STAFFS. 


BAXTERS 


“ PATENTED KNAPPING MOTION ” 


STONEBREAKERS 


and ALLIED SPECIALITIES 756 
*lW. H. BAXTER, Ltd., Leeds, 12. 


On Active Service 


COOPER 


SPLIT 
ROLLER BEARINGS 


KING'S LYNN 708 NORFOLK 





DYSON 
TRAILERS 


DYSON & OCO., LTD., 
Ft STREET, LIVERPOOL 
Models to carry from 8 cwts. to 150 tons. 
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PETER 
BROTHERHOOD 
PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES, 
AIR COMPRESSORS, 
REFRIGERATING PLANT, 


See advertisement, Page 27 May 3 6938 


ELECTRIC 
CONTROL GEAR 


VLASTO, CLARK & WATSON 
STOUKTON HEATH, WARRINGTON 739 


SAND 
FILTERS 


OHN THOMPSON 
(Kamstooet WATER soepeeaae) LTD., 
WOLVERHAMPTON, 
Estd. over 40 Years. 





J. & E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 
LIFTS ano ESCALATORS 


J.&E. HALL Ltp., = DARTFORD, 


Telephone: Dartford 3456. 
London Office: 10, St. Swirains Lang, E.C.4. 
Telephone: MANSION Hovuss 9811. 


TAPER PINS 


SPLIT & SOLID. LARGE STOCKS. 





H. FORDSMITH LTD., 
Ha a ove et Works, Cornbrook, 
NCHESTER, 16, 
TRAford Park 0789. 


GLASS For Machinery 


BUTTERWORTH BROS., LTD., 9753 
Newton Heath Glass Works, Manchester. 


DANIELS 


FOR 
HYDRAULIC 


PRESSES 


T. H. & J. DANIELS LTD. 


STROUD, GLOS. Phone: 661/2/3. 


LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE & Co. Lro. 


RAILWAY FOUNDRY , LEEDS. 
London Office : 46, Victoria St., 8.W.1. 
Telephone : Victoria 1133 
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8559 


Bridge Road West 


FRICTION 
CLUTCHES 


All WR, 


Ww. R. ANDERTON & CO. co., 


Clute! Spee. 
casTieTo . ROCHDALE 506 





GEORGE RUSSELL & CO., LTD., 
Motherwell. 816 


Research Engineers, Ltd., 


pepreematen Grove, Canonbury, London, 
N.1, Design and construction of mechanical and 
electrical machinery and apparatus. Experimental 
work of any description, We specialise in the con- 
structionandtestingofinternal com bustionenginesof 
new design. Certified reports of testa supplied. 794 


PLENTY 


& SON LIMITED, NEWBURY 


MARINE ENGINEERS. 
STEAM. ENGINES 


TO 1500 I.H.P. 
FOR ALL CLASSES OF VESSELS 


STERN GEARS 


FOR DIESEL MOTOR VESSELS AND 
COMPLETE INSTALLATIONS UNDERTAKEN. 


COX PATENT ROTARY 
DISPLACEMENT PUMP 


+ p*t4 ” BRAND ernovs 


METALS AND ALLOYS 
THE DELTA METAL CO. LTD. 
LONDON and BIRMINGHAM 


SPECIAL MACHINES 
MADE TO ORDER 
Parts and repairs 


Erection of Plant 
Millwrights work 


Tuomas Hunt & Sons 
BATTERSEA, 8.W.11. 
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952 


MACROME treated 
TOOLS do more 


work in less time 


MACROME 


LIMITED 


HAY MILLS, B’HAM, ENG 
Phone: VIC, 1283-4. 








Z Dept., 





CONVEYORS 


BARRY, HENRY & COOK, LTD. 
78) 





MACHINE WORK. 


TURNING, FACING, GRINDING, 
etc. 
PLANING UP TO 12ft. Oin. 
4ft. Oin. by 4ft. Oin. 


WELDING AND CONSTRUCTIONAL 
WORK. 


by 


EXPERIMENTAL WORK. 


ROSSER & RUSSELL, LTD., 


QUEEN’S WHARF, HAMMERSMITH, W.6. 
"Phone : RIV. 4416. 9211 


PISTON 
RINGS 


HARRY LANCASTER & CO. LTD. 
1/3, BRIXTON ROAD, LONDON, S.W.9. 


HOWELLS 
ELECTRIC 


MOTORS 
DREDGERS 


FERGUSON BROS (Pet. “Gluagow) =. 
 PORT-GLASGOW 


LA MONT 
BOILERS 


Particulars from :— 
LAMONT STEAM GENERATORS LTD. 
Quadrant House, 55. Pall Mal]. London, 8.W.1. 


ALLDAYS «& 
ONIONS 


BIRMINGHAM, 47. 
FANS 


“The machine with a BRAIN” 


SCIAKY 


SPOT WELDERS 


SLOUGH 22342 
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SPENCER - BONECOURT 
Patent Waste Heat Boilers 


HYDROJET 


ASH & DUST 








$2, Farringdon Street, London, E.C.4. £68 


BABCOCK & WILCOX 


SLUICING =» 





LTD., 34, FARRINGDON 


STREET, LONDON, E.C.4 
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Illustration shows a 7 in. spindle Fully Universal Horizontal Boring and Milling Machine taking a heavy cut atan angle 

at the edge of an armour plate. Other functions of the machine are boring, drilling, facing, and screwcutting. 

The type is made in a range of sizes up to I2in. diameter spindle, and possesses features which ensure a combination 

of handiness, efficiency and durability not achieved in any other design. The Asquith range covers a variety of heavy 

duty machines for armour plate and similar work including Heavy Universal Type Radial ve Machines mounted on 

traverse beds, Barbette Drilling Machines, Special Heavy Duty Portable Universal Radial Drills, etc. We shall be 
pleased to put forward recommendations upon receipt of particulars of your requirements. 


WILLIAM ASQUITH LIMITED, Park Works, HALIFAX, England. 


Telephone :—61258/9, 61250. 
SOLE Representatives for the British Isles :— 


DRUMMOND (SALES) LIMITED, KING EDWARD HOUSE, NEW ST., BIRMINGHAM, 2. 


Other Agents in all the Leading Countries. 


Telegrams :—Drill, Halifax. 
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AN.ANALYSIS OF CERTAIN CHAR- | Limited, Thames House, London, 8.W.1. 
|Teport, the author described various tests he had 


ACTERISTICS OF A KADENACY 
ENGINE. 


By Proressor 8. J. Davizs, D.Sc., M.I.Mech.E. 


THE present report is a continuation of one* 
prepared by the author about three years ago on 
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In that 


made to illustrate the characteristics of Kadenacy 
engines, and the experimental methods were 
carried to such a point that hand-drawn diagrams 
from a cathode-ray apparatus were included to 
show the variations in static pressure at various 
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two-stroke engines of Kadenacy design, which, 
it will be remembered, are being developed by 
Messrs. Armstrong-Whitworth Securities Company, 


* ENGINEERING, vo!. 143, page 685, ef seq. (1937). 





the engine is reproduced in Fig. 1, 








EXPERIMENTAL ENGINE. 

















points in the exhaust system. Since those tests 
were made, it has been possible to improve the 
measuring technique very considerably, and, in the 
present report, certain of the characteristics of a 
Kadenacy engine are analysed in detail. 

In this investigation, it is desirable to deal objec- 
tively with the motion of the air for combustion 
to the engine cylinder, and with the evacuation 
of the exhaust gases from the cylinder later in the 
cycle ; in other words, to consider the general 
movement of gases through the engine. The engine 
under test was an opposed-piston two-stroke oil 
engine, of 65 mm. bore and 210 mm. combined 
stroke, the lower piston working directly through a 
connecting rod on the crankshaft and controlling the 
exhaust ports, while the upper piston was connected 
to the crankshaft by return connecting rods and 
controlled the admission ports. A photograph of 
above, from 


.| interval of time of 0-0118 second, 
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which it is seen that the admission passages are at 
the top, leading directly from the atmosphere, and 
the exhaust system at the bottom. In addition to 
the readings usually obtained during engine tests, 
special observations were made of the pressure varia- 
tions in the admission passages, in the cylinder and 
in the exhaust system. In making the pressure 
observations, a Sunbury cathode-ray indicator was 
used, but, in order to have the highest possible 
degree of accuracy, this was, in the majority of 
cases, combined with the type of balanced disc 
valve used in calibrating, and the recorded values 
are, therefore, obtained from directly-calibrated 
readings of pressure. In this method, the normal 
diaphragm of the pressure unit is replaced by a 
light dise subjected on one side to the fluctuating 
pressure to be measured and on the other to a known 
static pressure. An electric pulse is generated by 
the movement of the disc at the instant when balance 
is reached and this pulse is correlated with crank 
angle. By raising the static pressure progressively, 
the complete diagram can be produced. 

For the purposes of the analysis, a single test 
was taken, in which the engine was run at a constant 
speed of 1,282 r.p.m., with a constant brake load 
equivalent to a B.M.E.P. of 116-2 lb. per square 
inch. The air to the engine was measured by a 
gas holder, the time to consume a given volume 
being observed, and the fuel was similarly measured 
by observing the time to use a measured quantity. 
Tests with and without the air-measuring apparatus 
in circuit showed that its influence upon the engine 
in this case is very small. Under the conditions of 
test, it was observed that the weight of air consumed 
was 3-02 lb. per minute, giving a volumetric 
efficiency* of 126 per cent., compared with air at 
atmospheric temperature and pressure ; the corres- 
ponding fuel consumption was found to be 0-101 Ib. 
per minute. The equivalent quantities per cycle 
are: air, 0-00235 lb.; and fuel, 0-000078 lb., a 
ratio of 30 to 1. Only the air passes through the 
admission port, but the sum of these two quantities 
must pass during the cycle through the exhaust 
port, a total of 0-002428 Ib. per cycle. 

Two sets of observations of the pressures during 
admission were taken ; the first set, at a point in the 
admission pipe, as shown in Fig. 2, on this page, and 
the second, right in the admission ports, as shown 
in Fig. 3, annexed, when it was necessary to remove 
the admission pipe. Incidentally, under the 
conditions of the present test, the difference in 
running with and without the admission pipe is 
negligible. The corresponding curves at these two 
points are shown in Figs. 4 and 5, page 516, plotted 
as pressures in lb. per square inch above and below 
atmospheric pressure, on a base of crank angle ; the 
timing of the ports is given on the base and 0 deg. 
is throughout that angle coinciding with the instant 
at which the exhaust begins to be opened (E 0). 
The time base can be readily obtained, since 1 deg. 
of crank angle corresponds to 0-00013 second. 
On each figure three curves are shown, these being, 
respectively, “upstream,” “static,” and “ down- 
stream”; for the upstream curve, the Pitot tube 
points away from the cylinder on the admission 
side, and towards the cylinder on the exhaust side. 

In both Figs. 4 and 5 the three sets of curves 
run together, following the same general fluctuation 
of the pressure above and below the atmospheric 
value. The difference between the upstream read- 
ing and the static reading at any angle is propor- 
tional to the velocity head of the inflowing charge. 
The period of admission is from 21 deg. at A O to 
113 deg. at A C, that is, 92 deg., equivalent to an 
The total area of 
opening of the admission ports in the engine is 
21-6 sq. cm., that is, 0-0232 sq. ft., the time mean 
being 0-0149 sq. ft. The curves show how the 
velocity head varies, but in the present case the 
variation is not very marked and will not be 
considered in the present analysis, The processes 
during the admission period are, however, so very 
important that they would merit a separate treat- 
ment. 

It may be remarked that, with the assumption 
of uniform velocity, a pressure difference of 0-26 Ib. 





* Volumetric efficiency means here the ratio of the 
volume of atmospheric air supplied to the engine to the 
total volume swept by the pistons, 
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Fig. 5. 
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per square inch would be sufficient to pass the | 
air charge through the admission ports in the 
time available, the mean velocity of the inflowing | 
air—taking this to be at atmospheric pressure and | 
temperature—being 179 ft. per second. If 0-8 
be assumed as the coefficient of discharge of the 
ports, this value will be proportionately increased 
to 224 ft. per second, 

Similar observations of pressure were taken at the 
middle of the cylinder, as shown in Fig. 7, on this 
page, this position being in the, combustion space 
opposite to the single injector, Diagrams were again 
taken in the three directions, upstream, downstream, 
and at right angles to the general direction of flow ; | 
in view, however, of the complex motion to be 
expected in the gases in the cylinder, following the 
rotational swirl about the axis set up during admis- 
sion, it was hardly thought that conclusions could 
be drawn concerning this motion from the differences 
between the three sets of observations. Fig. 6a, 








| 


above, shows curves from this measuring point, 
plotted to the same scale as in the earlier figures, 
and for the same period, and similarly provided with 
port timings. Fig. 6b shows, to a different scale, that 
portion of the curves, from E O to 21 deg. after E O, 
which lies beyond Fig. 6a. 





It is observed that, in 





| circular pipe of 33 mm. diameter on which is the 








the 21 deg. between the instant of opening of the 
exhaust port and the instant of opening of the 
admission port, the gauge pressure in the cylinder 
falls from 60 lb. down to 5 lb. per square inch. This 
fall of pressure continues, and at about 30 deg. after 
E O the pressure in the cylinder reaches atmospheric. 
The curves beyond this point indicate a depression of 
about 1 lb. per square inch during about 50 deg. 
of crank angle, after which the pressure rises 
again towards EC and AC. 

In the engine under investigation, the exhaust 
system took the form iadicated in Fig. 8, above, 
which shows one of the exhaust outlets, there being 
two, one on each side of the cylinder. From the 
ports in the cylinder wall, the gases are led through a 
passage of approximately constant area to the 





measuring point P; this was the nearest point to 
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the exhaust port at which it was convenient to 
insert a measuring element. Between this pipe and 
the beginning of the main exhaust pipe there is a gap 
connected to the space shown. This was, on the 
engine being investigated, an accidental circum- 
stance which, however, does not affect the operation 
to any marked extent, at the particular speed of 
running. Comparative tests are described in the 
appendix to this article to illustrate the effect of 
providing this space, and these tests confirm that, 
for the present, this effect may be neglected. Fig. 9, 
on this page, shows three curves from point P, 
taken in the same way as those above referred to. 
These curves and those from the cylinder in Fig. 66, 
when analysed, allow some interesting conclusions 
to be drawn. 

Before considering them, it is, perhaps, desirable 
to recall that, in order to get the air charge from the 
atmosphere into the cylinder during the admission 
period, two conditions are necessary ; firstly, as 
has been shown, a comparatively small difference of 
pressure is necessary at the admission orifice for 
the air to flow, but, secondly, in order to pass more 
than a cylinder volume of air at atmospheric 
pressure and temperature through the admission 
port, and so to obtain the high value of B.M.E.P. 
measured, it is necessary to evacuate completely 
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the products of the previous cycle. In two-stroke 
engines, the practical difficulty has always been to 
evacuate completely the previous charge, and it 
is this matter, in particular, which is of the highest 
interest and importance in the present investigations. 

The curves of Figs. 4, 5, 6a, 6b and 9 are curves of 
pressure, and so far these are the only practicable 
measurements. If it were possible to measure 
either the densities or temperatures corresponding 
to these pressure measurements, the information 
necessary for considering the motion of the gases 
would be complete. In the absence of measure- 
ments of temperature or density in the cylinder 
and exhaust systems, it is necessary to make some 
assumptions concerning the temperature. The 
validity of such assumptions may, however, be 
examined in relation to data of a positive kind, 
of which the following are available: the air and 
fuel charge admitted per cycle, 0-002428 lb., giving, 
as seen earlier, an air/fuel ratio of 30 to 1; the 
pressures in the cylinder; the volumes enclosed 
between the pistons at various crank angles ; 
and the B.M.E.P. of 116-2 lb. per square inch, 
measured at 1,282 r.p.m. 

(To be continued.) 








THE IRON AND STEEL INSTITUTE. 


(Concluded from page 509.) 


To conclude our account of the annual general 
meeting of the Iron and Steel Institute, held recently 
in London, we deal below with the final session, 
held on Friday, May 3. 


AntTI-PrpIng COMPOUNDS AND SEGREGATION. 


The first paper to be considered by the meeting 
was by Dr. E. Gregory, and bore the title, “‘ Anti- 
Piping Compounds ‘and their Influence on Major 
Segregation in Steel Ingots.” The author, who 
read his contribution in abstract, said that during 
recent years, synthetic compounds had been 
developed with the object of decreasing the extent 
of the primary pipe in killed-steel ingots. Generally, 
these compounds consisted essentially of mixtures 
of carbonaceous matter and irreducible oxides. 
When placed on the surface of the molten steel the 
carbon and any other elements present slowly 
oxidised, thereby generating heat. The non- 
metallic matter in the powder remained as a residue 
which served to insulate the molten metal beneath. 
It was this combination of heat-generating and heat- 
insulating properties which served to delay the 
freezing of the metal in the head to such a marked 
extent. A series of experiments had been carried 
out to ascertain the influence of anti-piping com- 
pounds and it had been found that when the com- 
pound was used alone, a period of about 1 hour 
elapsed between the casting of a 67-cwt. ingot and 
the final freezing of the liquid metal surface in 
the head. During this period the liquid surface 
gradually sank to the extent of between 8 in. and 
10 in. When both the powder and after-teeming 
(i.e., the refilling of the feeder head with molten 
steel) were resorted to, the metal in the head 
remained molten for a period of between 14 hours 
and 2 hours. An examination of sulphur prints 





showed that the zones richest in impurities were 
nearest the top in the ingots treated with anti- 
piping compound and after-teemed, and occupied 
the lowest positions in ingots not treated in any 
way. Generally, too, the segregated zone did not 
extend so far ; that is, it was much less elongated in 
the treated ingots which had been after-teemed. As 
a result of this and other experiments, the author 





had come to the conclusion that major segregation | 
in steel was a consequence of the initial separation | 
of the homogeneous liquid metal into two liquid | 
phases, followed by an enrichment of one or even 
both of the liquid conjugates as freezing or solidifi- 
cation progressed. In the present series of experi- 
ments it was only when freezing in the head was 
delayed that the position of the major segregate 
approached the base of the primary pipe cavity. 
Mr. J. H. Whiteley, who opened the discussion, 
said that the Heterogeneity Committee was sharply 
divided on the subject of segregation. The larger 





group believed that segregation in ingots could be 
accounted for by differential freezing alone, whereas 





the smaller group, headed by Professor Andrew, 


maintained that differential freezing was not the 
explanation. In their view, segregation began in 
the liquid state and just before the commencement 
of solidification minute droplets of a second phase, 
rich in carbon, phosphorus and sulphur, appeared. 
For that reason this phase was lighter than the 
other and tended to separate. He supported the 
theory of conjugate solutions ; in a 10-ton ingot, 
for example, cast without a feeder head, the last 
portion to cool was not at the pipe, but in the centre. 
This centre portion should, therefore, contain the 
segregate according to the differential-freezing 
theory, but the segregate was higher up. 

The next speaker, Dr. W. H. Hatfield, F.R.S., 
on the other hand, held definitely that the funda- 
mental influence in producing segregation was 
differential freezing ; no one who had put forward 
the other theory of the separation of two liquid 
phases had yet brought forward any concrete 
evidence. Mr. Whiteley had pointed to the hottest 
spot in a cooling ingot, but one of the most difficult 
problems was that of the determination of tempera- 
ture gradients. Mr. Whiteley here interposed 
with the statement that heat was conducted out 
of the steel ; hence, if one portion of an ingot was 
visibly hotter than another, it. was evident that 
that portion was also hotter on the inside. The 
next speaker, Dr. D. Binnie, stated that examination 
showed that free-cutting steel, which was high in 
sulphur, was very uniform. If there had been 
separation into immiscible layers during cooling, 
some evidence of this would be found. Dr. C. H. 
Desch, F.R.S., who spoke next, said that he remained 
unconvinced with the argument put forward in the 
paper. The phenomenon of immiscibility was always 
pictured—if it did occur—as being on a par with the 
water-phenol system. An immiscible complex was 
formed containing sulphur, oxygen, iron and man- 
ganese, and it tended to risé; but he had never 
seen any evidence which convinced him that the 
complex contained appreciable quantities of either 
carbon or phosphorus. His own view was that the 
structures could be completely interpreted on the 
principle of differential freezing, always remembering 
that a sulphide-oxide complex was formed. He 
proposed to send to the Committee a note on 
differential freezing on an enormous scale, where the 
matter had been studied, in volcanic mountains, 
in volumes amounting to many cubic miles. The 
assumption of the geologists had been that immis- 
cibility must have occurred, but it had since been 
shown that differential freezing accounted for the 
whole of the segregation. 

In reply to the discussion, Dr. Gregory said that 
he could not agree that the material which was the 
last to freeze was in the centre of the ingot, but he 
granted that the solid steel which was the last to 
cool occupied that position. Expressing disagree- 
ment with the view that differential freezing 
accounted for the segregation, he pointed out that, 
on that principle, the slower the cooling the more 
homogeneous should be the material. 


FLow or Gas THROUGH SOLID PARTICLES. 


The second paper taken at the meeting on 
Friday morning was on the subject of the “‘ Heat 
Transfer in the Flow of Gas through a Bed of 
Solid Particles.”” It was by Mr. O. A. Saunders and 
Dr. H. Ford, and was read in abstract by the former. 
The authors stated that the problem of the transfer 
of heat from a gas to a bed of solid particles had 
been approached from first principles, in order to 
relate the heat transfer to the shape and dimensions 
of the bed and particles, the physical characteristics 
of the material, the velocity and temperature of 
the gas, and other factors. It was shown theoreti- 
cally that the heat transfer was governed by the 
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te , and by the | It was by Mr. 0. W. L. Ljunggren and was presented. 
}on his behalf, by Dr. C. H. Desch, F.R.S. 
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the particles were small enough, or their conduc- 
tivity, k, large enough, for the effects of temperature 
differences in their intériors to be neglected ; in 
such cases the thermal conductivity of the particles 
was of no importance. Once the validity of these 
groups had been checked experimentally, the 
results could be applied to the whole possible range 
of materials, provided that their physical constants 
were known. 

Experiments to test out the theory had been 
conducted, in which hot air was passed through 
beds of various depths of steel, lead or glass spheres 
of diameters up to 0-25 in. It had been found that 
the results for different sizes, velocities and materials 


re’ 

ov indicating that the 
effects of temperature differences within the particles 
were negligible in the experiments. The highest 


rT , 


could be correlated with 





value of in the experiments was about 4, 


k 
corresponding to diameters of 0-25 in. and 11 in. 
for glass and steel, respectively, at an air speed of 
2 ft. per second. The results were, therefore, 
applicable up to these sizes; how far they were 
valid for larger sizes remained to be found by further 
experiments, but rough calculations showed that 
the errors in using them up to sizes two or three 
times those quoted were probably only a few per 
cent. Although only a part of the ground had 
been covered in the recent investigation, it was 
hoped that the methods developed would be 
extended in due course to cover the whole field, and 
eventually include the more complicated conditions 
found in industrial plant. te 

Dr. E. Gregory, who opened the discussion, said 
that the matter of heat transfer was of importance 
not only in blast-furnace practice, but also in that 
of re-heating furnaces and gas producers. In blast- 
furnace practice the composition of the reduced 
iron varied continuously as it descended the furnace ; 
at first, it was relatively pure, but it absorbed carbon 
as it descended, and this must have an influence on 
its thermal conductivity. A subsequent speaker, 
Mr. T. H. Turner, asked whether the authors had 
entirely ignored the question of skin friction. It 
would be interesting to know how these results 
were affected by the difference in skin friction be- 
tween the relatively smooth balls used in the 
experiments and the irregular and rough particles 
used in cupolas and blast-furnaces. The last 
speaker, Dr. P. O. Rosin, said that the authors’ 
conclusion that the conductivity of the solid particles 
Ve'd 

k 
did not exceed 4 (d being the diameter of the 
balls) was very important, though not very sur- 
prising as it corresponded to experience in other 
cases. He suggested, however, that the value of 4 
as an upper limit was conservative, and would not 
hesitate to say that, up to values of 30 or 40, no 
appreciable influence of conductivity in a technical 
sense was likely to be found. In a brief reply, 


had no influence on the heat transfer if 


| Mr. Saunders suggested that the effect of rough- 


ness on heat transmission was not large, but rough 
particles would probably have considerable effect 
on resistance to flow. Investigations made since 
the paper had been published had led them to the 
same conclusion as that arrived at by Dr. Rosin, 
namely, that they had been somewhat conservative 
in estimating the range of applicability of some of 
their results. 


THe ScieRo-GraTING OF STEEL SURFACES. 


“Method of Sclero-Grating Employed for the 
Study of Grain Boundaries and of Nitrided Cases ; 
Grain Structures Revealed by Cutting,” was the 
title of the last paper considered by the meeting. 


The 


shape of the bed and particles (V being the mean | author stated that use had been made of the method 
linear velocity of the gas entering the bed; +, the| of Benedicks and Mets for the detailed study of 
time ; c’, the specific heat of unit volume of gas} relative hardness, namely, the ruling of a fine 
at constant pressure; /, the characteristic linear | grating on polished metal surfaces. The machine 
dimension ; c, the specific heat of unit volume of the | ysed for the cutting was an automatic linear dividing 
material of the particles ; and k, the conductivity of | machine obtained from the Société Genevoise 
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the particles); also that ey might be neglected 


| d’ 
| of the cuts was about 30 mm. Ruling speeds of the 
if it were small enough, namely, if the size, J, of! order of 1 mm. and 0-40 mm. per second were 


Instruments de Physique. The maximum length 












518 
adopted. The procedure, to which the name 
sclero-grating had been given, had been made 
highly sensitive, mainly by making the point- 
bearing part very light with great lateral stability. 
The smallest ruling distance had been brought 
down to about 2 1; the lowest pressure used was 
0-05 gramme. For the ruling points different 
materials, including diamond and a hard, sintered 
metal termed Seco, and different shapes, had been 
tried and it had been found that, for the detection 
of hardness difference, no strictly geometrical 
shape of the point was necessary, particularly high 
sensitivity being frequently achieved through the 
action of a secondary point. 

The hardness difference between adjacent grains 
clearly revealed the grain structure of a metal. 
By the use of very low pressure and a small ruling 
distance it was possible to detect cold-working 
resulting from grinding. On iron well on 
aluminium surfaces, after annealing in nitrogen, 
grain boundaries were observed for which the sclero- 
grating method indicated a slightly greater hardness 
than that of the ground-mass, without any separated 
phase being visible at these points under the micro- 
scope. This might be interpreted as a molecular 
enrichment of nitride in the boundaries, in support 
of the theory of Benedicks and Léfquist. The 
method had also been employed for the detailed 
study of the individual hardness of the micro- 
constituents of a nitrided case, and, in connection 
with the sclero-grating experiments, some tests 
had been conducted on the cutting of soft metals, 
such as pure lead, with a sharp knife—which might 
be regarded as a laterally elongated point. When 
using a sufficiently large free-cutting angle the grain 
structure was strikingly developed. During the 
course of the present investigations, several other 
observations had been made. Thus, on heating 
commercial aluminium for a prolonged period, the 
compound Al,Fe had been found to protrude above 
the free surface of the specimen. Moreover, in a 
nitrided case, a certain crack formation had been 
observed and this was thought to be due to blisters 
caused by local high pressure. 


as as 


The discussion was opened by Dr. H. O'Neill, 
who said that a hardness gradient at the boundary 
would be considered to support the views of Bene- 
dicks and Léfquist that the inherent grain size 
of steel could be ascribed to the boundary migration 
of impurities such as nitrides. Aluminium nitride 
might then be considered to have some direct 
influence on the inherent grain-size behaviour of 
steel. He was pleased to note the evidence given 
that scratch testing would reveal the presence of 
cold-worked metal, as his own work had shown that 
studies of cold working could be made with accuracy 
when using a hemispherical diamond point for 
making the scratch. The only other speaker, Dr. 
Bruce Chalmers, inquired whether anything was 
done by the sclero-grating method which could not 
be done by easier methods, and whether the inter- 
pretation of the results was as simple as it might 
seem to be. It did not appear that increased 
hardness at crystal boundaries showed up, in certain 
cases, when the sclero-grating method was used. 
The method, however, might be found extremely 
useful in measuring quantitatively the hardness 
of certain electro-deposits which were too thin to be 
measured by ordinary methods. 

A vote of thanks to the President terminated the 
business proceedings, the members afterwards | 
re-assembling at Grosvenor House, Park-lane, for 
the luncheon, which, this year, took the place of the 


annual dinner. The toast of the Iron and Steel 
Institute and the Iron and Steel Industries was 
proposed by Sir William Bragg, F.R.S., who, in 


the course of his speech said that the attitude of the | 
thinking world to science was changing rapidly the | 
relations between industry and research; and the} 
valuable research work which the Institute pro- 
moted in conjunction with the British Lron and Steel 
Federation was doing splendid service to the nation, | 
quite apart from its influence on the iron and steel 
industry itself. In his reply to the toast, the 
President, Mr. John Craig, C.B.E., said that, while 
in the past, industrialists had looked upon the 
scientific man with a certain amount of distrust, 
they now welcomed all the knowledge which he 
placed at their disposal. 
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THE WATER-POWER RESOURCES 
OF CANADA. 


Tue information regarding the progress made in 
developing the water-power resources of Canada, 
which we gave on page 185, ante, is amplified in the 
annual review of the Dominion Water and Power 
Bureau, Department of Mines and Resources, which | 
was recently published in Ottawa. The results of an 
analysis of all existing stream flow and power data 
obtained from federal, provincial and private sources | 
indicate that 20,347,400 h.p. is available under condi- 
tions of ordinary minimum flow, and that 33,617,000 h.p. | 
is available for six months of the year. If the average | 
machine installation is taken as being 30 per cent. 
greater than the ordinary six months flow, turbine 
installations of about 43,700,000 h.p. are possible. The | 
total turbine capacity installed on January 1, 1940, | 
however, was only 8,289,212 h.p. It is also known | 
that further power is obtainable from a number of | 
unrecorded rapids and falls, especially in the less 
explored northern districts, while no consideration has | 
been given to power concentrations which would be 
rendered feasible on rivers by the construction of dams, 
unless definite studies have been carried out and the 
results recorded. In other words, the figures quoted 
represent only the minimum water-power possibilities 
of the Dominion. 

Of the existing turbine installations of 8,289,212 h.p., 
4,084,763 h.p. are to be found in Quebec and 2,596,799 | 
h.p. in Ontario. The available power at ordinary six 
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| 
months flow in these two provinces is 13,064,000 h.p. | 
and 6,940,000 h.p., respectively. These figures illus- | 
trate the fortunate incidence of power resources in the | 
industrial provinces and in proximity to the largest | 
mineral deposits and pulp wood supplies. Sixty per | 
cent. of the available water-power and 80 per cent. of | 
the development are to be found in Quebec and Ontario, 
in which there are no known natural coal deposits. 
Quebec, in particular, has achieved a remarkable 
development, the present installation in the province 
representing more than 49 per cent. of the total for | 
Canada. More than 81 per cent. of this total is operated 
by seven large central-station organisations. In 
Ontario, too, the Hydro-Electric Power Commission 
operates plants aggregating more than 65 per cent. of 
the total installation of the province and serves some 
825 municipalities. A notable feature of the distri- 
bution system of the Commission is that it comprises 
about 18,500 miles of rural lines, which serve some 
115,000 consumers. Of the prairie provinces, Manitoba 
has the greatest resources, with 5,344,300 h.p., of which 
420,925 h.p. has been developed. More than 72 per 
cent. of the development of the three provinces is 
installed on the Winnipeg river, to serve the city of 
Winnipeg and 140 cities, towns and villages in southern 
Manitoba, over a 1,775-mile transmission network. 
On the other hand, in the southern portions of Alberta 
and Saskatchewan, where the water power is least, 
there are large fuel resources. In the west, Columbia, | 
with resources of 5,103,500 h.p., 738,013 h.p. of which 
have been developed, ranks fourth in availability 
and third to Quebec and Ontario in development. The 


| water powers of the Yukon and North-west Terri- 


tories, while considerable, are so remote from markets 
as to limit their present commercial development to 
local mining use, 

During 1939, new installations amounting to 
98,440 h.p. were brought into service. As, during the | 
same year, the output reached the record figure of | 
26,438,320,000 kWh, and each month showed a 
greater output than the corresponding month of the 
previous year, it would seem that a considerable | 
stimulus to further hydro-electric construction will 
make itself felt when the growing normal demands for 
power are augmented by those resulting from war-time 
activities. In Saskatchewan, the Churchill River 
Power Company added a fifth 19,000-h.p. unit to its 


|is operated by hydraulic turbines ; 


| users, 
| cesses, motor operation and steam-raising play leading 





| station at Island Falls, on the Churchill River. The 


three original 14,000-h.p. units were also rebuilt to 
give 16,500 h.p., so that the total installed capacity 
of the station has been increased to 87,500 h.p. In 
Ontario, the Hydro-Electric Power Commission com- 
pleted the installation of a 7,500-h.p. set at the Ear Falls 
station on the English River, thus bringing the installed 
capacity up to 17,500 h.p. The transmission lines from 
this station were extended to additional mining proper- 
ties, to the town of Sioux Lookout, and to interconnect 
with the Rat Rapids station on the Albany River. In the 
extreme north-west of Ontario, Berens River Mines, 
Limited, completed a 2,000-h.p. station on Duck River, 
a tributary of the Severn. In Quebec, the Beauharnois 


| Light heat and Power Company installed a ninth 
| 53,000-h.p. unit in its station at Beauharnois on the St. 


Lawrence River and resumed work on the installation of 
two additional units. Construction was also continued 
on the 162,000-h.p. La Tuque station of the St. Maurice 
Power Corporation on the St. Maurice River and on the 
48,000-h.p. station of the Quebec National Electricity 
Syndicate on the Upper Ottawa River. In the 
Maritime Provinces, new construction was confined 
to two small plants in Nova Scotia. 

Of the 8,289,212 h.p. installed, h.p. 
to be found in central stations and 649,801 h.p. in 
private stations owned by the pulp and paper industry. 
The remainder is installed in private stations supplying 
other industries. This means that 87-9 per cent. of 
the installed capacity is in public stations and 7-9 per 
cent. in the private stations of the pulp and paper 
industry. The average installation per 1,000 of popu- 
lation is 733 h.p., a figure which, it is pointed out, 
places Canada in an outstanding position among the 
water-power using countries of the world. The corre- 


7,292,499 


Is 


| sponding figure for Quebec alone is 1,273 h.p., and for 


British Columbia 954 h.p. The large part played by 
water power in the supply of electricity in Canada is 


| shown by the statement that 98 per cent. of the output 


generated for sale and export is obtained in that way, 
and that 95 per cent. of the electrical generating plant 
this is, of course, 
almost the exact opposite of the position in this 
country. About 7 per cent. of the output is exported 
to the United States, while some 9 per cent. is utilised 
for farming, 73-5 per cent. for industrial purposes, and 
0-8 per cent. for street lighting. Among the power 
electro-chemical and electro-metallurgical pro- 


parts. Practically all the new hydraulic plant brought 
into service during the last ten years has been installed 


| in central stations, the actual figures being 2,475,013 
| h.p., as compared with 87,037 h.p. for all other pur- 


that 
will 


expanding 


poses. There every indication 
ensure the 


markets for central station output 
continuance of this pre-eminence. 
The pulp and paper industry leads all Canada’s 
manufacturing industries in capital investment, salaries 
and wages, and net value of production. It is a very 
large contributor to the country’s favourable trade 


Is 


| balance, as 90 per cent. of its chief product, newsprint, 


is exported. In 1938, it represented 70-7 per cent. of 
the total North American production of 3,713,039 tons, 
and 34-9 per cent. of the world production of 7,510,000 
tons. As already mentioned, the industry possesses 
649,801 h.p. of hydro-electric plant. In addition, 
1,250,000 h.p. of motors are operated by purchased 
electricity, the amount consumed for this purpose 
during 1938 being 8,382,805,766 kWh. More than 
54 per cent. of this amount was used for steam-raising 
purposes. It is also stated that 96 per cent. of the 
electricity sold for steam-raising was used in Ontario 
and Quebec, thereby substantially reducing the importa- 
tion of foreign coal. During 1938, Canada produced 
approximately 83 per cent. of the world’s output of 
nickel, 124 per cent. of both gold and copper, 10} per 
cent. of the lead, 10 per cent. of the zinc, and 84 per 
cent. of the silver. About 1,000,000 h.p. of plant is 
installed for the production of these metals, and almost 
without exception ample resources of water power are 
situated economically close to the mineral deposits 
and centres of mining activity- 

The growth of water-power development in Canada 
from 1900 to the present time is shown in the accom- 
panying diagram, which indicates that during that 
period the installed capacity has increased from 
143,156 h.p. to 8,289,212 h.p. It is interesting to note 
that while, in the first of these years, the total installed 
capacity in central stations was 47,929 h.p., or 33-5 per 
cent. of the total, at the end of the period it was 
7,292,499 h.p., or almost 88 per cent. of the total. The 
extensive utilisation of water power, without doubt, 
has had a pronounced effect upon the consumption of 
coal and other fuels. It is estimated that each hydraulic 
horse-power, if operated continuously throughout the 
year, would effect a saving of 4-64 tons of coal, so that 
the present public stations are capable of saving 
38,500,000 tons of coal per annum. Taking account of 
the electricity used in boilers and in private stations, 
an actual saving of some 17,500,000 tons can be 
recorded. 
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ROTARY SWAGING MACHINE. 
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ROTARY SWAGING MACHINE. 


THE hand swage, in effect a primitive form of die- 
block for reducing, tapering and otherwise shaping 
rods, has long been, and still is, an indispensable smithy 
tool, and it is hardly surprising, therefore, that the 
process has been adapted to deal with quantity pro- 
duction by the development of the rotary swaging 
machine. An example of a modern machine of this 
type, forming one of the range manufactured by 
Messrs. Stevens and Bullivant, Caroline-street, Bir- 
mingham, 3, is shown in the accompanying illustration. 
Although this machine is adapted for a special purpose, 
viz., that of securing nipples to cables, up to 8 mm. 
in diameter, it is sufficiently typical of the normal 
design of rotary butt swager to illustrate its principles. 
The cable end to which a nipple is to be attached is 
inserted in the opening seen behind the supporting 
trough at the right, the opening being in line with a 
hole through the spindle of the machine. The spindle is 
rotated by the large flywheel pulley driven by multiple 
Vee-belts from the motor carried on a platform on 
top of the column. The spindle is formed at the 
operating end with a disc-like head in which is a trans- 
verse slot carrying a pair of sliding dies with hammer 
blocks behind them. 

The head rotates within a fixed cage of rolls arranged 
in a ring. As the dies and hammer blocks are free in 
the slot they always tend to fly outwards due to centri- 
fugal force and thus the dies, were it not for the rolls, 
would exert no pressure on the work. These parts 
are, however, driven inwards each time they pass the 
rolls, so that numerous blows are delivered on the 
work, The rate at which the blows are given depends, 
of course, on the number of rolls provided and on the 
spindle speed. Thus a machine with 10 rolls and running 
at 500 r.p.m. gives 5,000 blows per minute. The stan- 
dard machines made by Messrs. Stevens and Bullivant 
have speeds ranging from 250 r.p.m. to 600 r.p.m., but 


;made. The dies are made to produce the exact diameter 
of the finished work, and as, in most cases, the work is 
cold, a considerable amount of work-hardening is 
effected, the material being toughened and its tensile 
strength increased. The rapidity of the blows also 
results in the surface of the work having a fine finish. In 
the machine illustrated a pair of withdrawable wedges, 
operated by the pedal seen at the base of the column, 
are interposed between the dies and hammer blocks. 
The dies are open when the cable ends and nipples are 
inserted, after which the depression of the pedal brings 
the wedges into operation and the blows are delivered 
by the dies. 

As the spindle must necessarily be rigidly supported 
in order to ensure precise and uniform operation of 
the dies, the bearing is exceptionally long and is of the 
taper-roller type made by Messrs. British Timken, 








Limited, Cheston-road, Aston, Birmingham, 7. Refer- 
ence was made above to cold-working, the closing of 
nipples being thus effected, but the rotary swaging 
machine is employed for a very wide variety of other 
operations in which a hammering effect is employed 
to reduce the work without loss of material. Exam- 
ples of such operations are the pointing of rods and 
tubes so that they can be inserted through drawing 
dies, the tapering of round file blanks and punches ; 
the reduction of tap shanks, and so forth, while lighter 
operations involving the tapering or forming of small 
parts such as are used in optical instruments, jewellery, 
spectacles, etc., are also done in a cold state on either 
steel or non-ferrous metals. Hot swaging requires 
water-cooled machines which are employed for such 
purposes as the reduction of tungsten and molyb- 
denum from ingot form to wire, the closing of sodium- 
filled valve stems for high-speed internal-combustion 
engines, etc. The majority of rotary swaging machines 
are hand fed, but in some cases a self-feeding mechanism 
is more economical and convenient, and this can be 
provided when desired, the finished work, of course, 


larger machines with higher speeds are occasionally | passing through the hollow spindle. 





PLASTICS AS ENGINEERING 
MATERIALS. 
| 
| At a meeting of the Royal Society of Arts, held in 
| London under the chairmanship of Dr. W. H. Hatfield, 
F.R.S., on April 17, some interesting data regarding 
| the uses of plastics as constructional and engineering 
|materials were given in a paper read by Mr. H. V. 
| Potter, B.Sc., F.1.C. Mr. Potter stated that the pheno- 
| lic resinoids, first commercially produced by Dr. L. H. 
| Baekeland in 1908, had revolutionised the industrial 
|application of plastics on account of their property 
|of softening when heated, and of further changing 
| upon the continued application of heat, into a perma- 
| nent, hard product, which would no longer soften 
}on subsequent heating. This process was termed 
| “ thermo-setting ’’ to distinguish it from the ‘“* thermo- 
ewer properties of the earlier plastics in which 
softening and hardening were reversible by alternate 
heating and cooling. In the pure state, resinoids 
|were usually transparent and could be employed 
|in the engineering industry to a limited extent only, 
owing to their high cost and lack of strength and work- 
ability. Hence, in most cases, fillers were added to 
the materials according to the requirements of the 
finished products ; the fillers included such substances as 
wood-flour, mica, asbestos, graphite, paper, fabrics, 
or mixtures of some of these. Filled plastics consti- 
tuted materials which met the requirements of mecha- 
nical, automobile and electrical engineers and they had 
not been slow to make use of them. 

So far, plastic materials had not been used in the 
building industry for main structures, chiefly on 
economic grounds, but were frequently employed 
as surfacing materials. Plastic sheets were regularly 
used in large quantities for partitions, flush door 
surfaces, cupboard doors, shelves, window sills, skirting 
boards, bath fronts, wash-basin splashboards, and for 
desk and table tops. Other applications were for elec- 
trical and wireless equipment and for the lining of 
goods lifts, while the modern telephone kiosk was 
faced largely with plastic-sheet panelling. In ship- 
building, plastic sheets were employed for such purposes 
as bathroom partitions, but an important application 
was the substitution of a phenolic plastic stern-tube 
liner for the usual lignum vite. Experience extending 
over two years had shown that the plastic liner lasted 
at least four times as long as that previously used. 
In railway engineering, plastic sheets were employed 
to a large extent in the corridors of the ‘ Royal Scot,” 
and other famous trains, but another interesting appli- 
cation was that of fishplate insulators, which were 
utilised in the track on electric railways. In this 
application the member was subjected to movement 
when trains passed over the rails, thus necessitating 
considerable strength and durability in the material. 

Among the more prominent and established appli- 
cations of plastics, of direct interest to the mechanical 
engineer, might be mentioned silent and corrosion- 
resisting gears, rolling-mill bearings, vacuum-cleaner 
parts, pile-driver “ dollies,” motor-car components 
and tool handles. The motive which had led to 
the introduction of plastic gears had been the desire to 
reduce noise generally in factories. The gear was 
mounted to mesh with a metal gear and not with 
another plastic gear. In terms of phons, the reduction 
of noise was about 65 per cent., and this represented a 
difference between the noise of a quiet office and that 
of an average restaurant. Moreover, plastic gears, 
in many cases, outlived their metal counterpart, 
and they were not affected by corrosive influences. 
They could be used to transmit powers ranging from 
several hundred horse-power to a fraction of 1 h.p., 
and they had even been employed in small clocks. 
Plastic bearings were used in steel and non-ferrous 
metal rolling mills because their life was longer than 
that of a metal bearing and their lower coefficient of 
friction resulted in a saving of from 25 per cent. to 
30 per cent. in power consumption. Smaller bearings 
were also widely used on other types of machines 
on account of their longer life and irrespective of first 
cost. Lubrication might be effected by means of 
either oil or water. 

It was difficult to associate plastics with such a 
machine as a pile driver, yet the adoption of blocks of 
a plastic enabled a contractor to solve a problem con- 
nected with the driving of steel piling in very hard 
ground. Normally, steel helmets in pile drivers were 
equipped with a hard-wood * dolly,” but the wood 
“dolly” crushed badly and sometimes burst into 
flames. A block of phenol-resinoid laminated plastic 
had been substituted for the wood “ dolly” and sub- 
jected to 120 blows per minute, the driving force, per 
blow, amounting to 15,800 ft.-lb. Continuous working 
for six hours was found to be possible, with the lami- 
nated plastic “dolly,” until charring to destruction 
occurred, owing to heat set up by the friction, 

Approximately 30 components of motor cars were 








now produced in plastics of different types, and these 
materials had replaced metals, or, in most cases, wood, 
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While the phenoli¢ resinoids formed the basis of most 
of the materials used in the automobile and aircraft 
industries, both methyl methacrylate and cellulose 
acetate were extensively employed for the windscreens 
of aircraft and motor cars, in conjunction with glass, 
and for cockpit covers and other purposes. Many 
machines, such as those used for boot-making, sewing, 
bottling, nailing, labelling and stamping, were cam- 
operated. An increase in the speed of operation was 
the general trend in many instances and this had been 
assisted in many cases by the introduction of cams 
moulded from special phenolic resinoid laminated 
material. Accuracy of profile and balance were obtained 
in the moulding operation. Lubrication could 
assisted by the introduction of graphite and the many 
other properties, including lightness in weight, shock 
resistance, wear resistance and silence in running, all 
played their part in helping the general speed up of 
operation. Machines which could be run at 150 r.p.m. 
with metal cams, had been speeded up to 500 r.p.m. 
by using plastic cams. 

Electrical-engineering applications were more numer 
ous than those of purely mechanical interest owing to 
the good electrical-insulating properties possessed by 
many Thousands of mostly low-voltage 
insulators of various shapes and sizes, made as mass- 
produced parts, were required in the radio industry, 
while numerous insulators were also employed in the 
transmission of high-tension currents. 
plastics, in various thicknesses, were produced regularly 
as materials from which special insulating and struc- 
tural components could be machined. All these pro 
ducts were made to pass rigid specifications, drawn 
up by official industrial technical organisations. Some 
of the later plastics, such as polystrene, had a very 
good future in the electrical field on account of their 
low losses at all frequencies and at reasonable working 
temperatures. The vinyl resins were becoming widely 
adopted for cable insulation, and polymerised ethylene 
was also attracting much attention for the same, and 
other, purposes on account of its ready adaptability 
in processing and good electrical-insulation qualities. 
The phenolic resinoid materials, however, had the 
widest range of applications in the electrical industry. 

Applications in the chemical industry were growing 
on account of the useful resistance offered by plastic 
products to chemical reagents, including many acids, 
acid salts and some of the alkalis. Phenolic resinoid 
plastics were now used extensively for such purposes 
as the construction of dye vats, agitators, reaction and 
absorption towers, pickling and electroplating tanks, 
pipe ware, pumps, valves and washers. Towers up 
to 40 ft. in height and built in sections, rectangular 
tanks up to 50 ft. in length and constructed in 10-ft. 
sections, and cylindrical tanks, 9 ft. in diameter and 
7 ft. deep, had been made, and were in regular use in 
works, Conveyors with links constructed wholly of a 
plastic were now produced as a standardised article, 
the non-contamination of the chemical and the absence 
of of the parts the chief features. 
Some of the newer plastics, such as polystrene and the 
vinyl materials, could withstand mineral acids of 
medium strength, but they were, as yet, somewhat 
costly to use, in comparison with the phenolic materials, 
for purposes as \ widely adopted 
application worthy of special mention was the use of 
sheet phenolic resinoid for the construction of plating 
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plastics. 


Large sheets of 


corrosion being 


such conveyors 


barrels. These had been used for about ten years, 
so far, and long outlived the wooden barrels pre- 
viously employed, owing to their harder wearing, 


non-absorbent surface and their resistance to the action 


of electrolytes, 

The plastics age was still in its early stages and new 
products and new applications were continually being 
brought to light. It was conceivable that, in future, 
large stressed parts in aeroplane construction, where 
the strength/ weight ratio important, would 
manufactured from plastics. Already tensile strengths 
approaching 40,000 lb, (17-85 tons) per square inch, 
had obtained. The future held the possibility 
of the research and technica! chemist producing a plastic 
to suit some specially exacting requirements of the 
engineer and, by co-operation with him, solving some 
of his difficult problems 
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INTERNATIONAL Fair.—The 15th Inter 
national Fair is to be held at Salonika from September 15 
to October 6. Information obtained from the 
Director of the Fair, Thessaloniki, Greece. 
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INSTITUTE OF TRANSPORT.—Mr. Theodore EK. Thomas 
has consented to continue in office as President of the 
Institute of Transport for the year commencing Octo- 


ber 1, 1940. The officers elected for the year 1940-41 
include Sir Charles H. Bressey, and Messrs. Ashton 
Davies, R. Keleo, H. H. Mauldin, E. J. Missenden, and 


R. 8. Pilcher as vice-presidents ; 
and Mr. 


Sir Henry Maybury as 
R. Bell 


honorary 
librarian. 


treasurer ; as honorary 
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THE WATER-HYACINTH 
DESTRUCTOR ‘“KENNY.’’ 

Tue water hyacinth (eichhornia crassipes) was 
introduced into the United States as a horticultural 
exhibit during the exhibition at New Orleans, Louisiana, 
in 1884, and since that date, has multiplied and spread 
to navigable waterways, drainage ditches and swampy 
areas along the Gulf of Mexico coast with such rapidity 
as seriously to interfere with navigation and drainage. 
The plant thrives in the fresh waters of lakes, bayous 
and swamps, all of which are to be found in the area 
bordering the Gulf of Mexico on the north and east. 
Its root consists of a small hard centre from which 
extend several slender tap roots, each of which is 
covered with many long, hair-like projections, the whole 
plant possessing a coarse cellular structure with long, 
broad leaves, and floating freely upon the surface of the | 
water. Within six years of its introduction at New 
Orleans in 1884, the plant had become a nuisance to 
navigation interests and, by 1897, the United States 
Congress found it necessary to appropriate 1,0001. for 
the study of methods of controlling the spread of the | 
plant. To-day, the cost of clearing navigation channels 
of this pest in the State of Louisiana alone is 16,0001. 
a year. 

In 1900-1901, a mechanical plant for the destruction 
of the water hyacinth, consisting of a conveyor and 
crusher mounted on a barge, was successfully operated 
in Louisiana. In 1902, however, the use of chemical 
means to destroy the plants was authorised as a matter | 
of economy, and as a result, the earlier ——— 
plant was removed from the barge and spraying Sppara- 
tus was substituted. The chemical method consisted | 
in spraying the plants with an arsenical solution which 
caused them to die and sink, after a couple of weeks, 
the water surface, where decomposition took | 
place; but, since the spray is a deadly poison, the | 
operation personnel was exposed to constant risk, 
while residents living near the areas of operation, and | 
animal life in general for some distance around, were | 
affected. In view of these serious disadvantages of | 
the chemical method of destruction, the Corps of Engi- | 
neers of the United States Army appointed a board 
to investigate alternative methods, and, as a result of 
their investigation, a mechanical hyacinth-destruction | 
plant, officially known as the * Kenny,” was launched 
in July, 1937. 

It has been determined that the plant propagates 
mainly through seeds, but also by root offshoots ; 
and, with favourable weather conditions, two crops 
will mature from seed during a season, while a third 
crop will be large and hard enough to withstand the 
rainy and moderately cold winter season of the area, 
maturing early the following spring. Thus it became 
apparent that, in order to control its spread, the mother 
plant would have to be destroyed before it had time to 
blossom and seed, which meant that operations would 
have to be carried on during the winter months, when 
the use of chemicals was very unsatisfactory ; this | 
constituted another reason for developing and using 
mechanical equipment. It had been observed, also, that 
water-hyacinth plants wilted and sank below the water 
surface when they had been bruised by the paddle 
wheels or propellers of vessels which passed through 
infested areas; so that studies were inaugurated to 
determine how the plants could be intentionally 
‘ bruised” in large quantities. The sugar-mill type 
of roller was finally adopted for the purpose of crushing 
them sufficiently to destroy their fibre, after which 
the upper section soon dies and the plant sinks to 
decay. The next problem to be solved was how to 
remove the plants from the water and deliver them to 
the crushing unit. Various methods of gathering and 
delivering them to the hopper were considered, a 
conveyor of the endless-belt type being finally selected. 
Tests on a small belt conveyor, 30 in. wide, were so 
successful that not only was this method of removal 
adopted for the prototype, but the experimental 
conveyor itself was placed in actual service in restricted 
areas. 

The hyacinth destruction plant “ Kenny,” illus- 
trated in Figs. | to 18, on Plates XXVII and XXVIII, 
on the opposite page, and on page 524, consists of a 
conventional twin-screw, all-welded steel barge mea- 
suring 80 ft. long, 24 ft. wide and 4 ft. deep. The 
barge is of the tunnel-stern type, and is self-propelled. 
An endless chain conveyor is mounted on the bow, 
as shown in Figs. | and 2, the lower end of the con 
veyor being submerged about 2 ft. immediately 
forward of the bow, while the upper end overhangs a 
hopper which is located approximately amidships and 
serves to feed the rollers. This hopper can be clearly 
seen in Figs. | and 2. Four transverse bulkheads divide 
the barge hull, shown without the superstructure in Fig. 
15, into five watertight compartments. The third com- 
partment from the bow houses two 1,000-gallon fuel-oil 
tanks, marked a in Fig. 1, while the propelling motor, 
shown at 6 in the same figure, is located below deck in 
the fourth compartment. The first, second and fifth 
compartments are used for spare parts and other mate 
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rial storage. The fourth compartment is also divided 
longitudinally, so as to segregate each of the two 
propelling units in an entirely enclosed watertight 
room. All ofthe compartments in the hull are accessible 
through flush manholes fitted with watertight covers. 
The hull has a single skin plate, the sides, bottom 
and deck being in. thick, while the rounded bilge 
plate is § in. thick for protection against submerged 
obstacles. A standard 8-in. pipe was split along 
its diameter and the halves were welded to the barge 
side plate above the waterline, to protect the hull 
against impact, this protection being clearly visible 
in Fig. 15. In order to allow free passage for the 
return side of the conveyor, while at the same time 
keeping its height above the deck to an absolute 
minimum, the forward deck section was recessed 
under the conveyor so that a section of the deck 
plating meets the forward rake just above the water- 
line. 

In the original design, two swinging guides, supported 
on out-riggers attached to the two outer forward corners 
of the hull, were employed to steer the hyacinths 
towards the conveyor when operations were being 
carried on in a stream flowing at an appreciable velocity, 
and in situations where it was preferable to hold the 
destructor in one position and to allow the vegetation to 
drift towards it. Operating experience indicated, how- 
ever, that this was not a satisfactory arrangement, 
because of a tendency of the water hyacinths to string 
out, pile up, and thus clog up the entrance to the con- 
veyor ; two steel discs, 48 in. in diameter, have therefore 
been substituted for the swinging guides. One of these 
dises, which are not shown in the drawings, but can 
be seen in Fig. 18, is located on a swinging arm at each 
side of the conveyor, so that, when swung down, its 
cutting edge meets the water at the point of the con- 
veyor pick-up. The discs are raised and lowered by 
means of a winch. They are power-driven by an 
enclosed watertight motor through chains and sprockets 
and cut the entangled and stringy mass of hyacinths 
at the edge of the conveyor mouth. The hyacinth 
plants are picked up by the lower end of the con- 
veyor and delivered through the hopper to the rollers, 
which discharge into a trough leading overboard 
at the side of the barge. A powerful stream of water 
from a flushing pump, shown at c in Figs. 1 and 2, 
keeps the discharge trough clean. The destructor is 
moved at slow speed into the mass of hyacinths as 
this process is continued. 

Each piece of machinery on the destructor is operated 
by an individual electric motor, power being furnished 
by two 80-kW generating sets supplying direct current 
at 250 volts. Each of the generators, the positions of 
which on the after part of the hull are indicated 
at d in Figs. 1 and 2, is driven by a 125-h.p. Diesel 
engine, operating on the four-stroke cycle and running 
at 850 r.p.m. The two units are so arranged that 
either or both may be connected to the line, according 
to the power demand. Suitable control equipment is 
located on the bridge amidship, from which point the 
plant is operated. An interesting feature of the power 
plant is that, while, under ordinary conditions, the 
cooling water for the engines is taken from overboard 
and circulated through the cylinder jackets and oil 
cooler by a gear pump, the intake and discharge lines 
are so arranged that the system can be quickly and 
easily changed into a self-contained cooling-water 
circuit. When this system is in use, the aft compart- 
ment in the hull is filled to a depth of 2 ft. with clean 
water, this becoming the cooling-water tank. In 
these circumstances, the engines may be operated at 
peak load for several hours without an appreciable 
temperature rise, heat from the cooling water passing 
to the water surrounding the vessel through the 
hull plating. The self-contained cooling system is 
employed when the destructor is operating in shallow 
streams or in foul water which might choke the suction 
connections. The whole power plant and main 
switchboard are located on the aft section of the 
hull, as mentioned, where they are protected from the 
weather by a metal house, insulated with Celotex. 

The effective width of the conveyor, which ‘s shown 
separately in Fig. 17, is 15 ft. It divided into 
three separate sections, each having a width of 5 ft. 
and a length of 36 ft. between the sprocket-wheel 
centres. The conveyor frames are constructed of 
standard structural sections, 7-in. channels being used 
for the side members, which are braced for stiffness ; 
while the upper surface is covered with No. 10 gauge 
iron, so as to form a trough through which the conveyor 
draws the vegetation. The cover plates were not in place 
when the photograph reproduced in Fig. 18 was taken, 
but they can be seen in Fig. 17. The conveyors are 
mounted on a hinge located 4 ft. from their upper ends 
and an H-beam 11 ft. from their lower ends. The 
H-beam may be lowered or raised by means of a cable 
hoist, so that the depth below water of the pick-up end 
of the conveyor may be adjusted according to the 
conditions encountered. When the destructor is being 
transferred to a new location, the lower end of the 
conveyor is lifted out of the water to prevent damage. 
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THE WATER-HYACINTH DESTRUCTOR “KENNY.” 


(For Description, see Page 520.) 
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The winch is shown at the forward end of the hull in 
Figs. | and 2. Although normally all three sections 
of the conveyor are operated in unison, one or more 
of the sections may be operated separately by the 
engagement of a manually-operated clutch on each of 
the 5-ft. sections. It will be observed from Fig. 2 
that the conveyor motor g is directly coupled to an 
enclosed-type reduction gear f. This gear has a 
reduction of 16-5 to 1, and the output shaft is connected 
hy chain to a cross-shaft e, which, in turn, is coupled by 
# second chain to the conveyor driving shaft h. This 
shaft is shown separately in Fig. 3. The chain sprocket 
is keyed to the shaft, which carries three dog clutches, 
the method of engagement of which will be clear 
from the drawing, the free portion of the clutches con- 
sisting of chain sprockets. From these sprockets, 
three chain drives are taken to the head shaft, indicated 
at tin Figs. 1 and 2, and shown in Fig. 4. Each chain 
sprocket on the head shaft is goupled to a pair of 
conveyor sprockets, so that the engagement of each of 
the clutches on the conveyor driving shaft couples up 
the corresponding conveyor section to the driving 
motor, which is of 25 h.p. Provision is made for 
adjusting the chain tension by rotating the bearings of 
the head shaft, these bearings being mounted eccen- 
trically, as shown in Fig. 4. 

A series of cross-slats, made of 4-in. channels and 
mounted on two endless chains, constitutes each moving 
section of the conveyor. Pick-up fingers, consisting of 
plates, are bolted to the leading edge of each cross-slat 
to form a rake which pulls the vegetation from the 
water surface and drags it through the conveyor trough 
to the hopper over the rollers. ) 
that no cleaning device 
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tion falls away from the underside of the return chain 
by its own weight as it passes over the hopper. The 
speed of the conveyor chains can be varied between 
30 ft. and 100 ft. per minute. The operation of the 
conveyor may be reversed when necessary to back 
out of entangled vegetation or to clear it if it becomes 
fouled on a submerged object. A drip pan is placed 
on the under side of the return chain, to protect the 
deck beneath from water and refuse brought up 
by the conveyor, and discharges overboard at the 
forward end beneath the front end of the conveyor. 
The crushing unit, illustrated in Figs. 5 to 14, consists 
of two corrugated rolls, each 36 in. in diameter by 
7 ft. 6 in. long, mounted in cast-iron frames. It is 
located directly under the discharge end of the con- 
veyor, as shown in Fig. 1. One roll is fixed in position, 
while the other swings on a pair of arms, shown in Figs. 
11 to 13, to allow solid objects up to 6 in. in diameter 
to pass between the rolls without causing damage. 
Two hydraulic rams attached to the upper end of the 
arms hold the swinging roll in the grinding position 
against the fixed-position roll and exert a pressure of 
140,000 lb. One of these rams is shown on the left in 
| Fig. 5. A minimum clearance of 4 in. is maintained 
between the two rolls by means of stops on the frames, 
| against which the arms of the moving roller come to 
| Fest when the material passing through the crusher 
will allow. As shown in Fig. 7, the rolls are of hollow 
| cast-steel construction, in order to reduce their weight. 


Longitudinal corrugations, shown to an enlarged scale 














|in Fig. 10, extend around the circumference of each 
| roll, increasing the feeding capacity and producing a 





gations on one roll, as shown in Figs. 8 and 9, are 
a series of plate-steel annular rings, made in halves 
and welded in place on the rolls, which mesh with 
grooves, shown in Fig. 11, in the opposite roll. These 
rings cut the water hyacinths into sections about 
6 in. long, so as to prevent the discharge into the stream 
of a long mat which might foul boat propellers. There 
are also 16 teeth on each roll, with their leading edges 
undercut, to provide a series of hooks which serve as a 
grab-like feeder to assist in pulling the mass between 
the rolls. High-velocity jets of water are played against 
the under sides of the rolls to assist in keeping their 
surfaces free from clinging vegetation. 

As shown in Figs. 1 and 2, the drive to the crusher 
is through an enclosed-type worm reduction gear j, 
and sprockets and chains, from a 50-h.p. totally- 
enclosed waterproof motor k, mounted on the deck, and 
its speed may be varied from dead slow to 21 r.p.m. 
at full speed. The fixed roll is directly coupled by 
chain to the reduction-gear output shaft, while the 
ram-controlled roll is driven through a chain from the 
output shaft and reduction gearing on the crusher 
itself. This gearing is clearly shown in Figs. 7 and 16. 
A 6-in. centrifugal pump, shown at / in Figs. 1 and 2, 
with a capacity of 1,100 gallons per minute against a 
35-ft. head, is used to supply flushing water to the 
discharge trough and for the roll jets, its intake being 
through valve chests mounted on the side of the hull. 
The discharge is controlled by valves and manifolds, 
so as to permit the flushing to be directed from 
either side of the trough. The pump is directly 
driven by the motor c. A 2-h.p. waterproof motor, 
driving a small automatically-controlled air compressor 
which delivers air at 250 lb. per square inch for actuating 
the hydraulic rams and for other purposes, is mounted 
on the deck. 

The destructor is normally moved to the field of 
operation by a tug, which serves also as headquarters 
and living quarters for the crew, but, when at work, 
the plant is moved as a self-propelled unit for con- 
venience in manceuvring, and to avoid some of the 
hazards commonly encountered when towing in a 
hyacinth-infested stream. Under ordinary conditions, 
the plant is moved at an engine speed which would 
propel the vessel at about 1-5 m.p.h. in clear water. 
To facilitate operation at night, the decks and engine 
room are illuminated with marine-type protected 
lamps, while flood lights mounted on the bridge and 
on the forward conveyor supports serve to illuminate 
the conveyor and crusher, and a powerful naval-type 
searchlight is mounted on each side of the bridge 
for ahead navigation on dark nights. A small elec- 
trically-driven winch is located on the deck. The 
construction of the destructor was carried out under the 
superintendence of Mr. William E. Wanderlich, 
Assistant Mechanical Engineer, First New Orleans 
District. We are indebted to the Chief Engineer’s 
Office of the War Department, Washington, and also 
to The Military Engineer for January and February, 
1938, for much of the information given above. 








ROYAL AERONAUTICAL Socrery.—The names of the 
officers of the Royal Aeronautical Society for 1940-41 
have recently been issued. The President is Dr. A. H. R. 
Fedden, M.B.E., the Past-President, Dr. H. E. Wimperis, 


' Experience has shown | rubbing effect to crush the vegetation more completely. |C.B., C.B.E., and the Vice-Presidents, Mr. Griffith 
is necessary, since the vegeta-| In addition, extending above the surface of the corru- | Brewer and Air Vice-Marshal R M. Hill, M.C., A.F.C. 
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ANNUALS AND REFERENCE BOOKS. 


Sell’s Directory of Registered Telegraphic Addresses, 
1940.—This old-established work of reference, founded 
by the late Mr. Henry Sell in 1885, and now in its 55th 
annual edition, is so well known that it appears hardly 
necessary to repeat that copies are obtainable from 
Messrs. Business Dictionaries, Limited, 133-137, 
Fetter-lane, Fleet-street, London, E.C.4, and that the 
price is 2/. 5s. net., or 21. 6s. 6d. post paid in the United 
Kingdom. The present edition contains the telegraphic 
addresses of 90,000 firms in Great Britain and Eire, 
compiled from the official lists supplied exclusively 


General. The arrangement of the contents follows 
precedent. In section I is given an alphabetical list 
of firms, the particulars furnished including the full 
title of the concern, the trade or profession carried on, 
the postal and telegraphic addresses, the telephone 
number and, in some cases, the telegraphic codes 
employed. Section II constitutes an index to the 
telegraphic addresses contained in section I. The 
third main section consists of a classified trades list 
of the chief business concerns of the United Kingdom 
and Eire, the names and addresses of the firms given in 
section I, together with many other important houses, 
being here classified according to the trade or profession 
carried on. Shorter sections comprise lists of manu- 


facturers of A.R.P. and national-defence equipment, | 


of contractors to H.M. Government, of London and 
provincial daily, weekly and monthly newspapers 
and periodicals, and of trade marks and brands. 
Brief lists of cable addresses of firms in North America 
and a few other overseas countries are also included. 


Garcke’s Manual of Electrical Undertakings.—The 
forty-second edition of Garcke’s Manual of Electrical 
Undertakings, which has been published recently by the 
Electrical Press, Limited, 60, Kingsway, London, 
W.C.2, at the price of 37s. 6d. net, continues to reflect 
the growth of the electrical industry. It contains 
financial, technical, commercial and general information 
relating to nearly 3,000 undertakings, compared with 
the 200 undertakings which were all that could be 
included when it was first published in 1896. The 
general arrangement will already be quite familiar 
to most readers, and it is trite, though correct, to say 
that the data contained will be as useful during the 
coming year as past issues have been. An analysis 
shows that, during 1939, a total capital of 1,114,604,828/. 
had been subscribed in 1,107 undertakings in the supply, 
traction and manufacturing branches of the industry. 
As compared with the previous year’s total, this 
showed a decrease of 63 undertakings, though the 
capital figure increased by 22,866,187/. Actually, the 
capital in the electricity supply industry increased by 
27,975,751L, and in manufacturing by 5,979,5731., 
but these were offset by decreases of 8,274,4691. in 
electric traction and of 2,814,688/. under the heading 
of miscellaneous. 


Imerican Machinists’ Handhook.—There ten- 
dency to consider that, owing to differences between 
American and British engineering practice, an American 
text-book may be of limited utility over here. The 7th 
edition of the American Machinists’ Handbook, compiled 
by F. H. Colvin and F. A. Stanley, provides, on the 
contrary, a useful comparison, much British 
practice is dealt with, side by side with corresponding 
American work. Thus, the section on screw threads 
not only gives full particulars of A.S.M.E. and other 
standards, but of the British Whitworth, British 
Association, and similar threads, well as metric 
threads, the differences in nomenclature being clearly 
set forth. In this matter of nomenclature the book 
is particularly lucid; for example, in dealing with 
drills no less than 40 definitions are given. British 
authorities are freely quoted ; for instance, Mr. E. G. 
Herbert's findings as to the cutting qualities of files 
are given, and Sir Robert Hadfield’s table of the hard- 
ness strength of steel. In connection with this table, a 
misprint may be noted; the reference to “ Table 22” 
in the text should read “ Table 23.” This latter table, 
incidentally, gives a complete comparison of the num- 
bers arrived at by ten different methods of testing for 
hardness, which should be useful; few engineers are 
familiar with the relations between the figures identified 
by Brinell, Rockwell, Scleroscope, etc. The book does 
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commended. It is published by Messrs. McGraw-Hill 
Publishing Company, Limited, Aldwych House, London, 
W.C.2, at 26s. net. 

Annuaire du Bureau des Longitudes, 1940.—The 
Bureau des Longitudes, which is mainly concerned with 
matters relating to astronomy, meteorology, the study 
of the tides and of terrestrial magnetism, geodesy, and 
ancillary subjects, was established by the French 
Republican Government on June 25, 1795, and is now 
housed in one of the buildings of the Palais de I’ Institut 
in Paris. The Bureau published its first Annuaire, or 
year book, in 1796, and has since continued to issue it 


to the publishers by authority of the Postmaster- jevery year. As has been the case with previous editions, 


the year-book for 1940 is divided into five main sections, 
the first dealing with the calendar for 1940 and including 
the times of the rising and setting of the sun, of the 
moon, and of the principal planets, the lengths of the 
days, tide tables, and tables and explanatory matter 
regarding the Jewish, Moslem, Coptic and other 
calendars. The second section, which is headed ‘ The 
Earth,” deals with geodesy, meteorology and magne- 
tism, and, in the third section, which is concerned with 
astronomy, some useful folding maps of the stars are 
included. The fourth section deals with French and 
foreign weights and measures, with fundamental 
scientific units and with the monetary systems of the 
world. The fifth section, as is the case in every other 
year (i.e., those ending with an even number), contains 
extensive physical and chemical data and constants. 
In alternate years the fifth section contains particulars 


|of the geographical features of the countries of the 


not pretend to deal with either theory or design, and | 


from a random selection it would seem that the authors 
write of their subjects from actual experience. For 
instance, the advice given as to the stirring of Babbitt 
metal, over and over in the pot instead of round and 
round, bears the stamp of practicality. The detailed 
information on the machining of non-metallic materials, 
often rather intractable, is precise and definite ; 
also, is the section dealing with the selection of electric 
motors for machine tools and the power required for 
various machining operations. It would be easy to 


80, 


multiply examples, but in conclusion, an excellent 
section embodying a dictionary of shop terms should 
be mentioned. 


The handbook may be unhesitatingly | 


world, their populations, vital statistics, etc. The 
volume concludes with two special contributions ; the 
first is entitled “ Interstellar Space,” and consists of 
the George Darwin Lecture, delivered by Mr. Charles 
Fabry before the Royal Astronomical Society on 


May 13, 1938. The second article deals with the réle | 
Time Bureau | 


International 
The Annuaire is 


and activities of the 
(Bureau International de I’Heure). 
printed and published by Messrs. 
55, Quai des Grands-Augustins, Paris (6e). The 
price, in paper covers, is 25 francs, and, in stiff boards, 
35 francs. 








BOOKS RECEIVED. 


United States Geological Survey. Bulletin No. 898-G., 
Spirit Leveling in Missouri. Part 7. 
1896-1938. By J. G. Sraack. [Price 25 cents.) 
Bulletin No. 898-H. Spirit Leveling in Missouri. 
Part 8. West-Central Missouri, 1896-1938. By J. G. 


STAACK. [Price 20 cents.) Bulletin No. 


County, Oklahoma. Part 2. 
North Ranges 8 and 9 East. By C. T. Krrx and others. 
[Price 40 cents.) Bulletin No. 900-C. Subsurface 
Geology and Oil and Gas Resources of Osage County, 
Oklahoma. Part 3. Townships 24 and 25 North 
Ranges 8 and 9 East. By N. W. Bass and others. 
[Price 40 cents.) Washington: Superintendent of 
Documents. 

Road and Rail Transport Problem. 
H. OSBORNE MANCE. London: 
Sons, Ltd. [Price 7s. 6d. net.| 

United States Geological Surrey. Water-Supply Paper 
No. Geology and Ground-Water Hydrology of the 
Mokelumne Area, California. By A. M. PIPER and 
others. {Price 2.25 dols.] Water-Supply Paper 
No. 821. Surface Water Supply of the United States, 
1937. Part I. North Atlantic Slope Basins. [Price 
50 cents.) Water-Supply Paper No. 850. Summary 
of Records of Surface Waters of Texas, 1898-1937. By 
Cc. E. ELusworrn. [Price 20 cents.] Washington : 
Superintendent of Documents. 

Indian Forest Records. New Series. 
Comparative Strengths of Some Important Indian 
Timbers and Their Uses. By V. D. Limaye. Civil 
Lines, Delhi: The Manager of Publications. [Price 
12 annas or Is.) 

Radio Upkeep and Repairs for Amateurs. A Practical 
Handbook on Fault-Clearing and Maintenance. By 
A. T. Witts. Fourth edition. London: Sir Isaac 
Pitman and Sons, Ltd. [Price 6s. net.) 

Principles of Mineral Dressing. By PROFESSOR A. M. 
GavupDIN. London: McGraw-Hill Publishing Co., Ltd. 
[Price 33s.) 

Non-Ferrous Foundry Practice. By J. LAtnG and R. T. 
ROLFE. London: Chapman and Hall, Ltd. [Price 
21s. net.) 

Materials of 
Properties. 


By Bria.-Gen. Sime 
Sir Isaac Pitman and 


780. 


Utilization. The 


and 
Fifth 


Manufacture 
P. Mills. 


Construction. Their 
By the late Professor A. 


edition, rewritten and edited by Prorressor P. L. 
RADER. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 24s. net.]} 

Steam, Air and Gas Power. By PrRoressor W. H. 
SEVERNS and H. E. Decier. Third edition. New 
York : John Wiley and Sons, Incorporated. London : 


Chapman and Hall, Limited. [Price 24s. net.) 


jauthier-Villars, | 


900-B. 
Subsurface Geology and Oil and Gas Resources of Osage 
Townships 22 and 23! 


} tration, Tehran, Iran; July 3. 
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PERSONAL. 
| Mr. J. Courter Epes, the new Parliamentary Secretary 
to the Board of Education, has resigned the chairmanship 
| of the London and Home Counties Joint Electricity 
| Authority. 
Srr Jonn Rerru, G.B.E., has been appointed Minister 
| of Transport in succession to CAPTAIN EUAN WALLACE. 
Mr. G. W. CLARKSON has been appointed city electrical 
| engineer of Worcester in succession to MR. C. M. SuHaw. 
| Mr. A. E. JEANS has been appointed borough electrical 
engineer of Brentford and Chiswick in succession to 
Mr. A. W. Money, who will retire on July 1. 

The Sale Corporation has confirmed the appointment 
of Mr. J. B. Lees as borough electrical engineer in 
succession to Mr. C. J. Woop, who is retiring in July. 
Mr. G. Ll. Owen, electrical engineer to the Llanfair- 
| fechan Urban District Council, has resigned in order to 
| join the Forces. 
| Sm Harry Peat, K.B.E., and Mr. J. T. CORBETT, 
| of Messrs. Peat, Marwick, Mitchell and Company, have 
| been appointed independent chairman and deputy 
| chairman, respectively, of the Compressed-Air Engin- 
| eering Export Group. The firm are acting as secretaries 
of the Group, and all correspondence should be addressed 
to them at 94, Petty France, London, 8.W.1. 

Mr. F. J. Gick, H.M. Trade Commissioner at Montreal, 
has been appointed to a similar post in Jamaica, in 
succession to Mr. S. A. Deacon, who has reverted for 
duty at the Department of Overseas Trade. The post 
at Montreal will be filled by Mr. T. G. A. MuNTz, formerly 
Commercial Secretary to H.M. Embassy at Warsaw. 

Mr. R. A. HAwktns, rolling-stock superintendent, 
Merthyr Tydfil Corporation Transport Department, has 
| been appointed assistant engineer and manager of South- 
port Corporation Transport Department. 

Mr. H. BRANTON has been made assistant electrical 
engineer, at Neasden, of the London Passenger Transport 
Board, in succession to the late Mr. 8S. W. Corns. 

MR. G. HEARN, divisional superintendent, Great 
Western Railway, Gloucester, has been appointed an 
assistant to the Superintendent of the Line, Paddington. 
Mr. R. H. B. NICHOLLS, assistant divisional superinten- 
dent, Paddington, has succeeded Mr. Hearn at Gloucester. 








Ss. 








Central Missouri | 


TENDERS. 


| WE have received from the Department of Overseas 
Trade, Great George-street, London, S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are as stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
| the reference numbers given. 

Pumping Equipment, comprising two horizontal split- 
casing centrifugal pumps capable of emptying a dock 
| containing 6,224,300 gallons of sea water in 2 hours 
| 30 minutes, when working in parallel; one vertical 
| unchokeable centrifugal pump to deliver 1,500 gallons of 
positive-type air-cooled 


sea water per minute, and a 
vacuum pump having a capacity of 16 cub. ft. per 
minute. Also valves for main pumps, and drainage 


pumps, pipework and electric motors and control gear. 
Indian Stores Department, Mechanical Section, New 
Dethi; June 1. (T. 19,413/40.) 

Water Meters and Fittings for Municipal Stores Depart- 
ment. City Council, Salisbury, Southern Rhodesia ; 
June 17. (T. 19,508 /40.) 

Underground Cables, 88 kV, for Orlando power station. 
Electricity Department, City Hall, Johannesburg ; 
June 27. (T. 19,463/40.) 

Copper Cable, vulcanised-rubber insulated, for use on 
250- and 660-volt systems. State Electricity Commis- 
sion of Victoria, Melbourne; June 25. (T. 19,609/40.) 

Insulating Tape, black adhesive, Empire, cotton, and 
splicing, in large quantities. City Council, Johannes- 
burg; June 13. (T. 19,637/40.) 


Fire-Alarm Thermostats and indicating devices. 
Council, Johannesburg; June 12. (T. 19,639/40.) 

Static Rectifier for Fez telephone exchange. Office 
of Posts, Telegraphs and Telephones, Rabat, Morocco ; 
June ll. (T. 19,593/40.) 

Battery-Driven Tower Wagon, comprising a 25-30 cwt. 
chassis fitted with electrically-insulated tower platform 
for overhead-line and street-lighting services, mounted 
on a suitable body. Also quantities of Low-Tension 
Cables. City Electrical Engineer, Port Elizabeth, South 
Africa; June 20. (T. 19,657/40.) 

Secondary Battery, one, 56-cell, 100 ampere-hour, 
lead-acid type. Also Battery-Charging Equipment. City 
Electricity Department, Cape Town; July 3. (T. 19,635 
40.) 

Motor Crane for Khorram-Chahr. Customs 
(T. 19,478/40.) 


City 


Adminis- 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 
The Welsh Coal Trade.—Attention on the Welsh steam- 
coal market during the past week has again been directed 


to the urgent need for increasing the district’s coal output. | 


The demand for British coals is likely to be considerably 
increased in the near future and it was estimated that 
in order to meet this demand it would be necessary to 
expand the British coal production by about 25 to 30 
million tons per annum. Ways and means of achieving 
this object were under consideration by the joint pro- 
duction committee which was recently appointed to 
collaborate with Lord Portal’s Coal Production Council, 
which has charge of the Government’s effort to expand 
coal outputs. Among these was a suggestion that the 
miners should work longer hours and this was the subject 
of a good deal of discussion locally. Operators on the 
market continued to encounter a brisk demand from 
both home and foreign customers, but shippers were 
able to book very little further business. Practically 
the whole of collieries’ outputs were absorbed by deli- 
veries which were being made on account of existing 
contract commitments and as these were sufficiently 
heavy to provide ready outlets for the bulk of the pro- 
duction for some time to come, the general tone was very 
firm. Duff coals were especially scarce and order books 
for these sorts were well filled. Sized and large descrip- 
tions were provided with ample outlets over the next 


few months, while smalls were only very sparingly 
available. Cokes were in sustained request but were 
well booked and firm. Patent fuel remained in good 
demand. 


The Iron and Steel Trade.—Active conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Producers, 
generally, were well placed with forward orders and the 
demand remained brisk. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Although the steel production of 
Sheffield is exceptionally high, every effort will be made 
to respond to the Prime Minister’s appeal and make it 
still higher. Outputs are now of record dimensions. 
Large batteries of furnaces continue to turn out record 
tonnages of steel and semi-finished materials. Inquiries 
at representative works show that supplies of scrap are 
coming forward in sufficient tonnages, and a similar 
state of affairs exists with regard to pig iron, hematites, 
and steel-making alloys. In the heavy machinery and 
engineering branches the position shows little change. 
Work extensions in various parts of the country are 
responsible for a demand for steelworks’ and ironworks’ 
machinery and related equipment. Railway rolling stock 
is an active line, the sales exceeding the standard of a 
year ago. Overseas requirements are increasing. Works 
supplying steel, forgings, castings, and auxiliary machi- 
nery for naval and mercantile-marine shipyards are 
exceptionally busy. There is a steady call for all types 
of electrical equipment on both home and overseas 
account. The tool trades have a large amount of work 
on hand. Among the lines in demand are machine tools, 
files, twist drills, hacksaws and blades, milling cutters 
and reamers. 

South Yorkshire Coal Trade.——An effort is to be made to 
increase production, and steps are likely to be taken to 
bring back into the pits men who left the trade to go 
into other industries. The current demand for coal 
shows improvement. Industrial coal is being consumed 
in heavier tonnages, and no difficulty is experienced in 
obtaining supplies. Considering the time of the year, 
the call for house coal is good, many consumers con- 
tinuing to buy for stocking purposes. All types of coke 
are in demand. The export position shows little change. 








SIGNAL LAMPS ON.THE LONDON MIDLAND AND SCOTTISH 
RaiLway.—It is stated that the London Midland and 
Scottish Railway Company consumes about 750,000 


ENGINEERING. 
NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
| General Situation.—Iron and steel outputs are being 
maintained at an exceptionally 
small amount of material is available for ordinary 
industrial requirements. 

Cleveland Iron Trade.—Foundries are turning out 
increasing tonnages, but are not yet taking normal 
supplies of pig iron. Practically the only local iron 
available for distribution is the very moderate output of 
basic furnaces transferred to the temporary production 
of substitutes for the usual numbered qualities. Supplies 
of Midland iron, however, continue to arrive in ample 
quantities. The fixed prices of Tees-side makes are ruled 
by No. 3 quality of Cleveland pig at 111s., delivered 
within the Middlesbrough zone. 

Hematite.—The statistical state of the East Coast 
hematite branch of trade is such that an enlargement of 
the present heavy production will probably be necessary, 
but the makers hope to deal successfully with the situa- 
tion. The stabilised quotations remain at the level of 
No. 1 grade of hematite at 127s. 6d., delivered to North 
of England areas. 

Basic Iron.—The nominal price of basic iron remains 
at 104s. 6d. Production is maintained on a large scale, 
but the whole of the output passes into use at the pro- 
ducers’ steelmaking plants. 

Foreign Ore.—Consumers of foreign ore are fairly well 
placed as regards supplies and are receiving regular 
deliveries of materials in sufficient quantities to meet 
requirements. 

Blast-Furnace Coke.—There is no new feature in the 
blast-furnace coke position. Local users have covered 
their needs for a considerable period and sellers are not 
disposed to add to their contract obligations. The 
recognised market value of Durham good medium 
qualities is 31s. 8d. at the ovens. 

Manufactured Iron and Steel.—Although the imports 
of semi-finished iron and steel have been reduced, 
re-rollers report that deliveries are still sufficient to 
keep the mills busily employed. The Home production 
of semies is increasing. Finished-iron manufacturers are 
booking orders, but would welcome an expansion in the 
demand. Producers of finished steel, on the other hand, 
have more work than they can cope with and are running 
their plant at full capacity in an endeavour to reduce 
arrears of deliveries by the end of next month, when 
uncompleted contracts are to be cancelled and future 
deliveries strictly controlled. 

Scrap.—Deliveries of iron and steel scrap continue 
gradually to improve, but the available parcels are 
eagerly purchased. 





THE NORTHERN ALUMINIUM COMPANY, LIMITED.—The 
Research Department of the Northern Aluminium Com- 
pany, Limited, Banbury, Oxon, has now been amal- 
gamated with that company’s sales engineering and 
development department. The new department will be 
known as the Research and Development Department, 
and Mr. Gordon H. Field, who, this year, completes 
25 years’ association with the aluminium industry, will 
be research and development manager, and Mr. F. R. C. 
Smith, assistant manager. In addition to undertaking 
research and development work in connection with the 
Company’s products, the new department will be avail- 
able to give advice in respect of the problems of clients 
in connection with the use, or possible use, of aluminium 
and its alloys. 


“THE JOURNAL OF THE ROYAL TECHNICAL COLLEGE.” 
—Part 4 of vol. 4 of The Journal of the Royal Technical 
College, Glasgow, a copy of which has been sent to us 
for review, contains fifteen reports of researches carried 
out at the College. Among those of more particularly 
engineering interest are reports on “‘ Coke Formation 
and Coke Combustibility,”” by Mr. H. M. Finniston, 
B.Se.; ‘‘ Wear Phenomena in Lubricated Metal Sur- 





gallons of signal-lighting oil annually for the illumination 
of 20,000 semaphore signals. In addition to the oil-lit | 
signals, there are some 3,000 electric colour-light signals | 
in use on the L.M.S. system. 


THE LATE Mr. D. C. Lysacut.—We note with regret | 
the death of Mr. Daniel Connor Lysaght, which occurred 
on May 16, at St. Winifrede’s Hospital, Cardiff. Mr. 
Lysaght, who was 71 years of age, was managing director 
of the Orb Iron Works, Newport, Mon., of Messrs. John | 
Lysaght, Limited, which firm was founded in 1857 by | 
the late Mr. John Lysaght and incorporated as a limited 
company in 1881. Mr. D. C. Lysaght was a cousin of the 
Chairman of the Company, Mr. W. R. Lysaght, C.B.E., | 








& Past-President of the Iron and Steel Institute, and was| an abridgment of which was begun on page 470, ante, 
elected a member of that Institute in 1904. 





| * Clearance Effects in 120-deg. Journal Bearings,”’ by 


by the same authors, in conjunction with Professor 


| and is concluded in the present issue of ENGINEERING. 


faces,”” by Dr. A. S. T. Thomson and Mr. R. Logan; 


Dr. A. S. T. Thomson and Mr. D. R. Harris; ‘“‘ Epicyclic 
Gearing Performance,” by Mr. P. P. Love, B.Sc. ; 
** Temperature Effects in Grass Drying,” by Dr. A. W. 
Scott; ‘“‘ Experimental Investigations on the Problems 
of the Singing Propeller,” by Dr. J. F. Shannon and Dr. 
R. N. Arnold; ‘‘ A Pressure-Resistance Accelerometer,” 
by Mr. J. W. Atwell; and “ Electrode Systems for 
Dielectric Loss Measurements at Power Frequencies and 
High Voltage Systems,” by Mr. E. Bradshaw, M.Sc. 
The report on the singing-propeller investigations, it will 
be recalled, was incorporated in the paper recently read 


William Kerr, at the Institution of Mechanical Engineers, 


high level, but only a) 
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52 
NOTICES OF MEETINGS. 

It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

ROYAL INSTITUTION.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘* Ultra-Violet and Electron Microscopy,” 
by Dr. L. C. Martin. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 28, 
5.30 p.m., Great George-street, Westminster, 8.W.1. The 
James Forrest Lecture, by Dr. E. V. Appleton. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, May 28, 7 p.m., The James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
General Meeting. ‘‘ The Use of Gas as a Fuel for Motor 
Vehicles,”’ by Dr. J. 8S. Clarke. 

Royal AERONAUTICAL Society.—Thursday, May 30, 
6.30 p.m., The Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. “‘ The Future of 
Civil Aviation,”” by Dr. Roxbee Cox. 





NOTES FROM THE NORTH. 


GLaseow, Wednesday. 

Scottish Steel Trade.—Active conditions continue to 
prevail in the Scottish steel trade and all plant is running 
at its full capacity. The shipbuilding yards are fully 
occupied on a heavy programme of work. Black-steel 
sheet makers are still very busy and their order books 
represent a considerable tonnage which will keep them 
running at full capacity for some time. The following 
are to-day’s prices :—Boiler plates, 131. 8s. per ton; 
ship plates, 121. 10s. 6d. per ton; sections, 12/. 8s. per 
ton; medium plates, ; in. thick, weighing 6 lb. or 
more per square foot, 141. per ton, and weighing under 
6 Ib. but not less than 4-81 lb. per square foot, 141. 10s. 
per ton; black-steel sheets, No. 24 gauge, in 4-ton lots, 
171. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in 4-ton lots, 201. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—There has been little change 
during the past week in the state of the malleable-iron 
trade of the West of Scotland, but with the recent 
improvement in demand, makers have a good deal of 
work on order. The re-rollers of steel bars have heavy 
commitments on hand and are particularly busy. They 
are well placed for raw materials at present. The market 
quotations are as follows :—Crown bars, 141. 2s. 6d. 
per ton ; No. 3 bars, 121. 10s. per ton ; No. 4 bars, 121. Lis. 
per ton; re-rolled steel bars (tested), in 4-ton lots, 
141. 3s. per ton, all delivered at Glasgow stations. 

Scottish Pig-Iron Trade.—Production in the Scottish 
pig-iron trade is being maintained at a high level and 
steady deliveries are being made to all consumers. 
Although the current consumption is large, makers are 
managing to supply all requirements. The demand 
from the light-castings industry, however, is still rather 
poor. The following are to-day’s quotations :—Hema- 
tite, 61. 7s. 6d. per ton, and basic iron, 51. 4s. 6d. per ton, 
both delivered at the steelworks; foundry iron, No. 1, 
51. 158. per ton, and No. 3, 51. 12s. 6d. per ton, both on 
trucks at makers’ yards. 








MATERIALS-HANDLING Export Grovup.—Mr. Arthur 
Atherton, of Messrs. Herbert Morris, Limited, is chairman 
of the newly-formed Materials-Handling Export Group. 
The Group will represent manufacturers of conveyors, 
elevators, cranes, winches, windlasses, lifts, aerial rope- 
ways, excavators, grabs, industrial trucks, pulley blocks 
and other materials-handling machinery and equipment. 
The secretaries are Messrs. Peat, Marwick, Mitchell and 
Company, York Mansion, 94-98, Petty France, London, 
S8.W.1. 





THe Late Mr. G. W. ParrrRipGe: ERRata.—We 
regret an error in the obituary notice of the late Mr. G. W. 
Partridge, which appeared on page 490 of our issue of 
May 10. The concluding sentence of the second para- 
graph should read, “‘ As a result a complete change-over 
was made from the old 2,500-volt overhead distribution 
system with both poles insulated to an underground 
concentric system with one pole earthed.’’ Moreover, 
in the fifth line of the fifth paragraph, ‘‘ Pierce ” should 
read *‘ Pearce.” 


CHEMICAL PLANT Export Group.—At a meeting of 
the British Chemical Plant Manufacturers Association, 
held on May 3, a Chemical-Plant Export Group was 
formally inaugurated. This has now received the recog- 
nition of the Export Council of the Board of Trade. The 
chairman of the Group and of the Executive Committee 
is Dr. R. Seligman, and Mr. B. L. Broadbent is the vice- 
chairman. The secretary to the Group is Mr. W. A. 
Williams, and further particulars may be obtained on 
application to the British Chemica) Plant Manufacturers 








Association, 166, Piccadilly, London, W.1. 








524 


WATER-HYACINTH 





THE MECHANICAL DESIGN OF 
CIRCUIT BREAKERS. 


A parser on the “ Mechanical Integrity in the Design 
of Electrical Circuit-Breakers,’’ was read by Mr. M. C. 
Hunter at the concluding meeting of the Transmission 
Section of the Institution of Electrical Engineers, on 
Wednesday, May 8. The information given particu- 
larly related to oil circuit breakers of the type which 
normally comprise a trip-free mechanism, operated 
by hand or power, and a system of levers, generally 
including one or more toggles intended to adapt the 
short travel of the operating mechanism to the stroke 
of the moving contacts. The latter co-operated with 
fixed contacts mounted on the lower extremities of 
insulated bushings, the whole contact assembly being 
immersed in oil. The moving contacts were mounted | 
on some form of insulating rod which, in the fully- 
closed position, was strongly biassed to open by means 
of a spring or springs and was accelerated when the 
operating mechanism was tripped free. Exhaustive 
investigation had been carried out to produce infalli- 
bility of operation and to ensure that the breaker 
would open when required to do so, regardless of the 
time it might have remained in a state of rest under 
load conditions without attention. There were many 
other mechanical requirements to met, such as | 
speed of making and breaking, contact pressure, and | 
correct buffering for absorption of energy at each end 
of the stroke, but the quality of “ opening whenever | 
called upon,” perhaps, the most fundamental. 

In any piece of mechanism where the internal friction 
reduced the efficiency to a point where the output was 
less than half the input the machine would not overhaul 
but would stall.” An oil circuit breaker with its | 
lever mechanism from the contacts to the trip catch 
was equivalent to such a device and the arrangement of 
the parts, therefore, demanded that there should exist | 
an expelling force which would at all times guarantee 
the opening of the contacts by overcoming the friction | 
lifting the catch and toggle members against | 
gravity The determination of the magnitude of this 
expelling force was not easy, end depended on the | 
of certainty with which the breaker 


be 


wae, 





and 


required degree 


must open under the most onerous conditions 
Evidently a large proportion of the work required | 
to close a circuit-breaker was accounted for by the 
contacts. Some contacts were fully expelling, whereas 
others were entirely holding and required a_ force 
of the same magnitude to withdraw them as to 
close. Taking a typical finger contact, the force to 


1inst one single finger changed from zero to 21 Ib 
of silver surfaces and from 
to 13 Ib. for hard copper. This type of finger 
had a small self-expelling force of initially 2-5 Ib., 
falling to zero over its travel. A typical high-pressure 
arcing contact had no expelling force for the first ] in. 
of its opening travel and initially required a reverse 
force of 34 lb. to withdraw, although the closing force 
over the same part of the travel was 34 Ib, 


close ag 
over the travel in the case 


zero 
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No design of circuit-breaker could be commenced 
without full data of the contact characteristics. When 
considered in terms of the energy which had to be 
put into them and absorbed at the end of the stroke, 
it was clearly necessary that the dead weight of the 
moving parts should be an absolute minimum. Econo- 
mic factors prevented accelerating springs being pro- 
vided on such a generous scale that in no circumstances 
could the breaker hold in when tripped. Extra springs 
meant increased loads on the parts, additional stresses 


| on the pins, greater friction radii, heavier moving parts, 


and high-power dashpots to deal with the increase in 
energy at the end of the opening stroke. Short-circuit 
forces had a bearing on the matter, but in many cases 
the resulting forces did not produce limiting stresses. 
Where the extra energy required to close against a 
short-circuit amounted to more than 20 per cent. of 
the no-load closing energy of the breaker, a momentum 
trip device or its equivalent was the economic solution. 
The friction due to fulcrum, pins, bearings and guides 
was of the order of 10 per cent. to 20 per cent. of the 
total force required to close a breaker. Where ground 
stainless steel was used for all pivot pins, a coefficient 
of friction of 0-1 a suitable figure for circuit- 
breaker calculations when the parts were moving and 
of 0-25 when the parts were static. 

The perfect mechanism operated by solenoid, com- 
pressed air, spring or other medium, should theoretically 


was 


| have a characteristic to correspond with the required | practical tests on several production units. 





IN ELEVATED PosIrTIon. 


|input of the breaker plus the energy required to 
|accelerate the moving parts at the specified closing 
speed. This ideal was seldom attainable in practice, 
| but one point was vital. The force available from the 
operating mechanism at the commencement of the 
stroke must be in excess of the force required to lift 
the moving parts of the breaker. Thereafter the 
| momentum would smooth out the differences, provided 
| the disparity between the two characteristics was not 
|too great. No serious mechanical design could be 
| attempted until a factor of assurance had been decided. 
This factor might be expressed as the ratio between the 
closing force and the expelling force at the operating 
mem ber. 

Experience showed that a factor of assurance of 
0-25 was a minimum and though to “ design” to it 
was not simple, it was possible and was carried out 
in regular practice. No design by rigid calculations 
could, of course, be successful without an established 
standard of workmanship. In fact, it was impossible 
|to carry out the design calculations for a successful 
| product without a knowledge of the traditions and 
standard of workmanship of the factory which was to 
carry out the work. The force required to break up 
the operating mechanism when tripped should not be 
more than one-third of the expelling force. The break- 
up force of an operating mechanism could be found by 
calculation, but the actual load was best established by 


| 
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pace | Conditions, should find no place now. 


515 | 
517 | “a lot of regulations and every problem solved,” 


fe 


529 well that they should remember the Prime Minister's 
523 | words of last Sunday: “ We shall not hesitate to 
523 | take every step, even the most drastic, to call forth 
523 | from our people the last ounce of effort of which 
523 | they are capable.” 


! 

| and practices which, however appropriate to peace 
If shop 
| Stewards and their followers will take Mr. Bevin’s 
|advice, and “begin now” without waiting for 


| 


518|an important forward step will have been taken. 


)/ It is to be hoped that Mr. Bevin’s great authority 
)/in the labour world will enable him to bring an 


4 understanding of present conditions to all workers 
<<| without any delay, and that their activities will 


,| follow their understanding. If they do not, it is 
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‘*WORK AT WAR SPEED.’’ 


In our leader last week we suggested that the 
industrial effort of this country had not yet risen 


| to the emergency with which it is faced, and it is 


some satisfaction that the last few days have shown 


| signs of a growing appreciation of the realities of the 


position. The inspiring message which has been 
addressed to all munition workers by Mr. Herbert 
Morrison, the new Minister of Supply, shows clearly 
that he, at least, is under no misapprehension about 
the state of affairs. His slogan, “ Work at War 
Speed,” should be inscribed not only on the walls of 
our workshops, but in the minds of those who work 
in them. Another sign of grace has been provided 
by the appeal to garage workers to transfer their 
activities to aeroplane building, which has been 
made by Lord Beaverbrook. His post, that of 
Minister of Aircraft Production, did not exist before 
the reconstruction of the Government; but the 


| field covered by it was presumably within the ambit 
| of the Ministry of Supply, and the fact that this 


reservoir of skilled and semi-skilled workers was 
not called upon months ago is a painful reminder 
that the direction of the industrial side of the war 
has not, in the past, been characterised by the 
energy and forethought which is not only desirable, 
but essential. 


|in engineering shops, but the proportion is nothing 
like what it was in the last war, and they are still 
ts from having the freedom that they had then. 
| Most women will necessarily be employed on semi- 
skilled operations, but any who can do better 
should be allowed to. In 1914-1918 some women 
were trained to the level of skilled workers, and 
|at least one shell shop was staffed entirely by 
| women, who not only ran the machines, but also 
| provided the supervision. 
| Although it is to those who operate the machines 
| that the main hope must be directed for early and 
|substantial increases in output, the question of 
| supervision and planning is equally vital. In the 
| days before the war, a National Service Register 
| was compiled by the Ministry of Labour. This 
was based on returns made to the various technical 
institutions by their members. The forms in which 
their qualifications were stated were furnished 
to the institutions by very large numbers of their 
members. It would be interesting to know what 
proportion of the technical men who made these 
returns have yet been called upon to substantiate 
the implied offers which they contained. We 
have no statistics bearing on this matter, although 
the Ministry of Labour, presumably, has ; but in 
view of the relatively small proportion of engineers 
/among our own fairly extensive acquaintance who 
have heard anything more since they filled in the 
| forms, it seems improbable that this reserve of 
| skilled men has yet been properly utilised. Garage 
| mechanics ‘are not the only persons with technical 
| skill who have been, and are, doing work which, 
| useful enough in itself, may well be abandoned in 
| face of a menace which threatens not only most of 
| our civil activities, but the very basis of the civilisa- 
|tion of which those activities are but a part. It 
| is to be hoped that, in this direction also, the new 
lenergy which is being exhibited by the recon- 
structed Government will find scope for a more 





The new Minister of Labour, Mr. Bevin, has also | imaginative use of our resources ; resources which, 


Addressing the workers, | 


This | 


There is no reason | 


|shown that he realises the part which the work-| properly organised, are more than a match for those _ 
shops must play in victory, and, in a message to the | of the enemy. 
Allied Forces, stated that “‘ British trade unionists | 
and our workpeople generally, and I, as Minister | recriminations between labour and those who 
of Labour, are going to use every ounce of energy | employ it. 
and ability we have got.” m. 
he said, “ Don’t wait until you get a lot of regula- | of life it may be permissible, although it is not always 
tions and every problem solved, begin now.” ! 
last sentence is vital and hopeful. The unions long | class to which the individual belongs, but the time 
| ago officially undertook to co-operate fully in any | for such things is not now. There is only one point 
| measures to facilitate output. 
to suppose that those who direct their activities | involve sacrifices and adjustments on both sides. 
were, and are, not entirely sincere in this under-/ Let them be made, so that labour staffs and office 
taking, but some of their followers in the shops | staffs may work together for the victory which, 
‘have shown no readiness to abandon regulations! later or sooner, will come. 


The present is not the time for criticisms or 


It is one for working together with 


mutual understanding. In the normal activities 


wise, to stickle for the point of view of the particular 


of view which is defensible. Its adoption may 


With the handling of 
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all armaments manufacture by the Government or 


its officers, it is not possible for either the labour or 
the employers’ organisations alone to ensure the most 
fruitful outcome of our manufacturing capacity. 
Much must depend on this outside control, and 
comfort and hope may be drawn from the clear 
realisation of the condition of affairs which is being 
displayed by some of the new Ministers. 
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SCIENTIFIC RESOURCES. 

Wirt the great and varied body of the engineer- 
ing profession there exists a type of mind, the 
immediate reaction of which, on being confronted 
with a new technical problem, is to devise some 
experimental means of reaching a solution. It is 
a fine type, active and enterprising, moulded in the 
tradition of great engineers of the past ; but it is 
less conspicuously valuable nowadays than it was 





ENGINEERING. 


staff, these public and semi-public investigatory 
bodies—notably the research stations of the Depart- 
ment of Scientific and Industrial Research—are 
well-known and respected. To smaller firms and 
individual concerns these organisations offer a means 
of having special investigations and experiments 
conducted under the best conditions available in the 


| country. 


One further point worth emphasis is that every 
responsible engineer is himself a source of scientific 
knowledge. Even though the altruistic advance- 


|ment of science may be remote from the avowed 


a hundred years ago, as well as being less common | 


among the outstanding engineering figures of our 
time. It is yielding place, and giving its best 
adherents, to a new and a steadily growing mentality 
which, aware of the enormous output of scientific 
information from research laboratories, learned 
societies and the technical Press throughout the 
world, reacts to a fresh problem by reflecting that 
the identical problem has possibly been encountered 
and solved previously, or that, at least, some 
relevant information has almost certainly been 
published. 
the resources available for its satisfaction is fixed, 
unfortunately, a gulf so great that comparatively 
few know how to find and use the documentary 
bridges across it, while probably a majority are 
unaware that it has a farther side at all. 

The actual, and much greater potential, values of 
documentation for distributing the accumulated 
resources of scientific knowledge are clearly evident 
from Dr. S. C. Bradford's authoritative articles, 
which have appeared in EnGtneertna from time 
to time. In normal circumstances, his eminently 
sensible views on the principle of documentation 
receive easy acceptance, to some extent because 
most engineers feel that its detailed procedure 
and the labour of realising it in practice are matters 
for the technical librarian ; but in time of war the 
collation and distribution of scientific information 
assume & new urgency consequent upon the intro- 
duction of speed as a vital factor of development. 
For want of ready to established facts, 
valuable time is lost, costly experiments are need- 
lessly made, material wasted and imperfect 
results are derived from improvised apparatus. 
Dr. Bradford, in his article which appeared in our 
issue of March 1, emphasises these points and 
goes so far as to assert that the war of 1914-1918 
needlessly prolonged by the deficiency of 
existing documentation. During the last 20 years, 
of course, the progress achieved has been consider- 
able, but the scientific index is still far from com- 
plete. Perhaps even more important is the proba- 
bility, amounting almost to a certainty, that a large 
proportion of technical men in this country neither 
know nor care how tc make use of the extensive 
resources of information already open to them. 
For this they cannot be held altogether blameworthy. 
Documentation is still far from the ideal state in 
which an inquiry, in the form of a statement of the 
problem, can be answered by a central bureau 
in the course of a post or two. The average tech- 
nician, pre-occupied with a diversity of affairs, 
can rarely find the time to acquaint himself with 
the mere sources of know:edge, while the task of 
extracting information from them appears so for- 
midable, from its unfamiliarity, that a direct attack 
upon a problem offers a simpler and quicker means 
of solution, even though it may involve repetition 
of earlier and more carefully conducted work. 

Not every industrial concern, however, has the 
equipment or personnel with which to attack 
experimentally the problems with which it may be 
confronted, more particularly under war conditions. 
It becomes important to appreciate, therefore, that 
the scientific resources of the country include not 
only many accumulated and, to some extent, 
collated data of past work, but also laboratory 
facilities for discovering new knowledge. To firms 


access 


is 


was 


Between this commendable demand and | 


objective of his work, the mere fact that what he 
does, and how he does it, becomes known by use | 
or description throughout a great or small section | 
of the technical world, constitutes a contribution 
to the scientific resources open to others. More 
deliberately, he may describe or supply information 
towards a description by others of some public work 
or noteworthy technical development in which he 
has been concerned. He may, as something of an 
authority in his own special subject, take part in 
the discussions of scientific societies, or write an 
occasional article for publication; or, finally, in 
the academic and research branches of his profession, 
his major concern may be with the discovery and 
dissemination of information. Inasmuch, therefore, | 
as all contribute towards the general supply, it is | 
to the general advantage that each individual should | 
pay attention to the substance and form of his | 
contribution. He should, for example, cultivate | 


| the faculty of expressing himself clearly, concisely, | 
| 


large enough and wise enough to support a research | 


and logically in speech and writing. He should 
have sufficient acquaintance with other approaches 
to the matter under consideration to be able to 
present his own thoughts and views in correct | 
perspective. He should keep abreast of develop- 
ments in subjects of peculiar interest to himself, | 
preferably using some simple system for indexing 
all important relevant publications. As a matter} 
of course, he must know where new work in such | 
subjects is being carried on, and how and where | 
to obtain the information so discovered. 

Individual effort along these lines is always 
valuable, since it must improve personal effective- 
ness and advance industry as a whole. In a time 
of emergency, when these considerations rise above 
the personal or the professional, individual effort 
becomes in some measure a duty. It is opportune, 
therefore, to refer to a recently published book,* 
which its author, Dr. J. Edwin Holmstrom, describes 
as “a guide to the production, extraction, integrat- | 
ing, storekeeping, circulation and translation of | 
technical knowledge.’ The book does, in fact, serve 
this purpose well, and is much more interesting and 
readable than its somewhat formidable title might 
suggest. It starts by discussing the attainment and 
application of science, with special reference to the 
importance of collating information, whether by | 
organised means or by individual initiative. it | 
proceeds to a critical review of the of 
technical knowledge, mentioning the several stages | 
within the ambit of industry proper, from invention, | 
through production, to management and develop- 
ment planning; describing in some detail the 
Government-supported and other research organisa- 
tions associated with the industries and universities 
of this country. There follows a corresponding 
account of the more prominent British, foreign and 
international technical societies and other organisa- 
tions for the collection, criticism and dissemination 
of scientific knowledge. The reader, now aware of | 
many resources perhaps previously unsuspected, is 
next introduced, in what the author regards as the 
most important chapters of his book, to the proce- 
dure of gathering, sorting and integrating ideas from 
technical literature. Here Dr. Holmstrom is in 
wholehearted agreement with Dr. Bradford in 
deploring the deficiencies of present documentation ; 
the neglect, both of documentation as a branch of 
scientific activity and of existing bibliographical 
facilities ; and the consequent waste of time and 
money in engineering research and development. 
On the constructive side of this theme, he exemplifies 
some of the better-known systems of analytical 
indexing, among them the Kaiser system, that used 





sources 


* Records and Research in Engineering and Industrial 
Science. By J. Edwin Holmstrom. London: Chapman 
and Hall, Limited. [Price 15s. net.) 
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in the Science Museum Library, and the universal 
decimal classification. He includes, also, some 
original ideas upon the technique of index filing for 
private use, which would undoubtedly prove service- 
able to any engineer who could find time to put 
them into practice. The book concludes with 
chapters dealing with the expression and trans- 
mission of newly assembled knowledge, with trans- 
lation from foreign languages, and with the education 
of technicians. 

Here, whatever its inevitable shortcomings, is a 
comprehensive and instructive treatment of an 
aspect of technology which, it will be readily 
conceded, merits greater prominence and more 
serious practice than it has yet received. Much 
of it is concerned with matters of fact, about which 
there can be no dispute, though there is much to be 
learned. For the rest, the often doctrinaire views 
of the author stimulate the reader’s interest by 
provoking that sound sort of criticism which 
repeated, thoughtful consideration only serves to 
intensify. His remarks on technical writing, for 
example, while admirable as a whole, and especially 
so in respect of the need for using terse, precise, 
purposeful wording and acquiring a habit of verbal 
fastidiousness, lose some of their convincing force 
by being set alongside assertions that “‘ good prose 
should sound like a succession of pistol-shots ”’ 
and “ should have a swing about it.” Such rhythmic 
pistol-shot prose may possibly exist, but the style 
is not conspicuous among the acknowledged master- 
pieces of English nor, to do him the justice that he 
denies himself, does Dr. Holmstrom’s own excellent 
writing convey that impression. If any really do 
esteem Macaulay’s reverberating broadsides above 
the simple and seemingly effortless directness of, 
say, Lamb, Leigh Hunt, or Defoe at his serious best, 
let them remember that no less a stylist than 
R. L. Stevenson declared Macaulay to be “an 
incomparable dauber.” 


A contrasting example, this time of the author’s 
yielding to exaggeration through enthusiasm for his 


| subject, occurs in the opening sentence of his preface, 


where he states that the aim of his book is to teach 
the remarkable fact that the whole of knowledge is 
available for everyone to use. Without risking the 
indignity of being forcibly ejected from an arsenal 
or an electric-lamp factory, every engineer knows 
that this assertion is simply not true. Apart from 
the countless trade secrets in industry, he is very 
much aware that a large proportion of the know- 
ledge essential to his profession is not available at 
all, but has to be struggled for and won, not without 
dust and heat, by practice and experience. This 
particular criticism leads to two more general and 
important features of Dr. Holmstrom’s thesis 
which other protagonists of documentation may well 
bear in mind. The first is that he seems to consider 
published and accumulated knowledge chiefly with 
regard to its volume and diversity, with less than 


| due emphasis upon its accuracy and quality, and 


upon the ability of the user to discriminate between 
the good and the bad. The reader tends to receive 
the false impression that all published technical 
information is of equal intrinsic merit, and that his 


| task in utilising the indexes of available sources is 


mainly to locate the papers which bear most directly 
upon his problems ; whereas, in fact, a deep and 
extensive previous knowledge is a necessity if a 
judicious selection is to be made from published 
work. There is nothing here to discredit the author's 
main purport nor to diminish the value of docu- 
mentation, but there is argument to support the 
second important matter: which is that Dr. Holm- 
strom directs unwarrantably scant attention to the 
value of the higher-class technical journals as 
sources and reservoirs of documentary knowledge. 
It is pertinent to ask whether he has appreciated the 
immense volume of original work, of summarised 
British and foreign publications, and of learned 
societies’ transactions which come under. editorial 
survey, to be authoritatively scrutinised and, so 
to speak, distilled before they find their way into 
print. It is legitimate to claim that such a com- 
pact, indexed store of information, much of it 
available nowhere else in print, upon a particular 
range of subject matter, constitutes one of the 
most serviceable and widely-used resources of 


i science. 
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Tue British ASSOCIATION. 


As announced on page 249, ante, the British| supplies of producer-gas fuel, conforming to the 


Bt 
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|drawn up by the manufacturers, which is now 
| authorised on a national basis by the Mines Depart- 
|ment, so that vehicle operators can be assured of 





Association is arranging a conference on “ Science | specification, at 90s. per ton, in full wagon loads, 
in National and International Aspects,” to be | unbagged, and delivered to their own depots. The 
held at the University of Reading from Thursday | specially-dried fuels required by certain types of 
afternoon, July 25, to Saturday morning, July 27.| producers cost an additional 7s. 6d. per ton. It is 
The ordinary annual meeting of the Association, | stated that the Joint Committee is co-operating 
which, in normal circumstances, would have been | with the Mines Department, the British Coal Utili- 
held at Newcastle-upon-Tyne this year, has been/ sation Research Association, and other bodies, in 
postponed until further notice and the Reading | this effort to broaden the range of suitable fuels, 
Conference, it is pointed out, will, to some extent,|and expects that the present supplies will be 
take its place. The Conference will be opened at | considerably augmented as the industry develops. 
3 p.m. on July 25, by Sir Richard Gregory, F.R.S., | 
and thereafter the discussions will be divided mainly 
into four groups which will meet that afternoon! Qne hundred years ago railway construction in 
and on Friday and Saturday mornings, July 26 and | this country had emerged from the experimental 
27. Group I will be concerned with “ International | stage and was beginning to take a place in the 
Intellectual Co-operation,” and the speakers boat history of transport, the subsequent development of 
include Sir W illiam Bragg, O.M., F.R.S., Professor | which has been in degree rather than in kind. In 
F. G. Donnan, F.R.S., Mr. A. Establier, Dr. J. 8. | happier times, therefore, we might have seen certain 
Huxley, F.R.S., and Professor Gilbert Murray. | important events in its history duly celebrated, but 


Group II will discuss ss Natural Resources and now it is not possible to do more than place them 
National Needs: (a) Minerals and (b) Plant Pro- 


" , Jones | on record. ‘Two such incidents are the circumstances 
ducts.” The speakers in sub-group (a) will include | that Derby celebrated its centenary as a railway 
Sir Thomas Holland, K.C.S.1.,_ K.C LE., F.R.S., |town on Saturday, May 11, and that on the same 
and Professor H. H. Read, F.R.S. ; and those | day, one hundred years ago, Brighton Central rail- 
in sub-group (bd), Dr. G. Scott Robertson, Sir Roy | way station was inaugurated and the first journey 
Robinson, O.B.E., Sir John Russell, F.R.S., and | made by train between that town and Shoreham. 
Sir Frank Stockdale, K.C.M.G., C.B.E. The sub-| Originally the Derby works comprised a small group 





Two Rattway CENTENARIES. 


ject to be discussed in Group III will be “ Social 
Aspects of Human Nutrition,” and that to be dealt 
with in Group IV, “Scientific Discovery and 
Progressive Industry.’ The speakers in the last- 
named group will include Mr. J. N. L. Baker, Pro- 
fessor J. D. Bernal, F.R.S., Dr. A. P. M. Fleming, 
C.B.E., Sir Daniel Hall, K.C.B., F.R.S., Dr. W. H. 
Hatfield, F.R.S., Professor M. Polanyi and Dr. A. 
Rodger. The speakers mentioned in each group 
are those who, up till April 23, had consented to 
take part in the discussions if circumstances permit ; 
the names of others will be announced in due course. 
An informal conversazione will be held, at the 
invitation of the Council of the University, from 
8 p.m. to 10 p.m. on July 25, and a public lecture, 
on “The History of the Moving Picture,” will be 
delivered by Mr. Oliver Bell, at 8 p.m. on July 26, 
in the Hall of the University. Admission to the 
Conference will be free, but tickets must be obtained 
from the Secretary, British Association, Burlington 
House, London, W.1. They will be forwarded on 


receipt of the prescribed form of intimation, which | and lubrication 
is also obtainable on application to the Secretary. | : 
rhe number of tickets issued will be limited by the /temporary setback as a result of more pressing 


accommodation available in the University. 


Propucer Gas FOR Roap TRANSPORT. 


In the various discussions which have taken| to investigations of this character. 





of buildings for the use of the North Midland and 

Midland Counties Railways, which shared the use of 
the adjacent passenger station with the Birmingham 
| and Derby Junction Railway. The North Midland 
| Railway was also opened from Derby to Rotherham, 
| with a branch to Sheffield, on May 11, 1840. During 
| the past hundred years, the works, of course, have 
been several times enlarged, an important change 
taking place in 1873, when the locomotive and 
carriage works were separated. Some of the original 
engine houses and buildings are still in use for various 
purposes. The opening of the station at Brighton 
and the line to Shoreham has been celebrated by an 
exhibition which has been staged in the Pavilion 
in collaboration with the Brighton Corporation. The 
exhibition consisted mainly of a display of prints and 
photographs, and has attracted a great deal of 
interest. 


FRIcTION AND SuRFACE FINIsuH. 





The revival of interest in the problems of friction 
which was noticeable in this 
country immediately before the war, has suffered a 


demands upon all departments of engineering 
industry and science in the allied nations ; but it is 
still possible, in America, to devote some attention 
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‘““ Boundary Lubrication,” by Professor G. B. 
Karelitz, of Columbia University. The discussion, 
in the afternoon, will be initiated by Mr. Arthur 
Nutt, of the Wright Aeronautical Corporation. 
The technical papers to be delivered on June 7 
comprise one “On the Mechanism of Boundary 
Lubrication,” by Mr. Otto Beeck, of the Shell 
Development Company; ‘The Effects of Lubri- 
cants on Wear of Metals under Conditions of 
Boundary Lubrication,” by Mr. J. C. Geniesse and 
Mr. R. Simard, of the Atlantic Refining Company ; 
and “Some Features of Laboratory Wear and 
Friction Testing,” by Mr. R. W. Dayton, of the 
Battelle Memorial Institute. The final paper 
of the conference, the title of which has not been 
announced, will be presented by Mr. A. R. Stevenson, 
of the General Electric Company. The discussion 
on these papers will be opened by Mr. L. M. 
Tichvinsky, of the Westinghouse Research Labora- 
tories. 


THe Ministry or Suppty SALVAGE CAMPAIGN. 

The latest figures issued by the Salvage Depart- 
ment of the Ministry of Supply indicate that the 
appeal to local authorities to organise the collection 
of utilisable waste materials is meeting with a very 
encouraging response. During the past five months, 
it is stated, the number of local authorities which 
operate salvage schemes has increased from 316 
to 850, out of a total of 1,012 to which the Ministry's 
appeal was directly addressed ; and the aggregate 
monthly value of the materials salvaged has risen 
from 28,0001. in November, 1939, to 115,0001. in 
April of this year. The total population now covered 
by organised salvage activities is about 37,000,000. 
Waste-paper collections by local authorities during 
November last amounted to 4,500 tons; in April, 
the amount collected was approximately 15,000 
tons. Corresponding increases are recorded in 
respect of bones, textiles, and ferrous and non- 
ferrous metals. In addition, considerable quan- 
tities of scrap of all kinds are being collected by 
merchants and voluntary organisations, and by 
large industrial undertakings such as the main-line 
railway companies. At the same time, as is 
pointed out by the Salvage Controller, Mr. H. G. 
Judd, there is room for a considerable increase on 
the present totals. As the figures show, there are 
at least 150 local authorities which, as yet, have 
no salvage scheme in operation; and of those 
which have instituted regular collections, not all 
are doing as much as they might to ensure that all 
serviceable waste materials are recovered. There 
is ample evidence on every side, also, that large 
quantities of potentially useful scrap, especially 
metais, still remain to be garnered from such sources 
as shipbuilding and repairing establishments, motor- 
car scrappers, derelict factories, private houses and 
even from road sides ; and there is reason to suppose 





The Massa- 


place on the use of producer gas for the propulsion | chusetts Institute of Technology has announced 
of road vehicles, sufficient emphasis has not always| that a summer conference is to be held at the 
been laid on the important bearing of fuel charac- | Institute, in Cambridge, Massachusetts, on June 5, 


that much of this scrap could be collected quite as 
speedily, and at less ultimate expense, than an 
equivalent weight of park railings or disused tram- 


teristics upon performance. It appears, in fact, 
that the impression is held in some quarters that 
almost any fuel will yield reasonably satisfactory 
results, whereas the actual range of suitable fuels 
is subject to very definite limitations, and consider- 
able expense may be involved in treating, for 


example, the ordinary run of anthracite as mined, | 


in order to ensure a uniformly satisfactory standard 
of operation in road-vehicle gas producers. A state- 
ment of the present position of fuel supplies for 
such vehicles, issued by the Mining Association of 
Great Britain, draws particular attention to the 
importance of proper treatment of the raw fuel, 
pointing out that the use of untreated fuels is 
probably one of the major causes of the irregular 
running and the high maintenance cost which 
some operators have experienced. The Joint Com- 
mittee of the Coal and Carbonisation Industries has 
drawn up a specification for the production of these 
fuels which is described as “ probably the most 
rigorous ever laid down for solid fuels.” This 
specification will be revised in due course in order 
to extend the range of suitable fuels as equipment is 
improved with increasing experience, but it is not 
expected that any relaxation will be possible in 
the close control of the fuels at successive stages in 





6 and 7, to discuss the associated subjects of “‘ Fric- 
tion and Surface Finish.” The programme has been 
planned jointly by a committee representing the 
departments of Mechanical Engineering and Metal- 
lurgy, under the chairmanship of Professor J. C. 
Hunsaker, of the former department, and it is 
hoped, in Professor Hunsaker’s words, that ‘ the 
discussion will bring out an appreciation of what 
new information is needed, and an indication of 
the most promising directions for future research 
in this and allied fields of wear, seizure, lubrication, 
and kindred problems.” On June 5, papers will be 
read by Mr. A. F. Underwood, of the General Motors 
Research Laboratory, on “Some General Aspects 
of Rubbing Surfaces”; by Professor John Wulff, 
of the Institute, on “The Metallurgy of Surface 
Finish ” ; and by Mr. D. A. Wallace, of the Chrysler 
Corporation, on “The Preparation of Smooth 
Surfaces.”” The afternoon will be devoted to a 
discussion, to be opened by Mr. Leonard Hobbs, of 
Messrs. Pratt and Whitney Aircraft. During the 
morning session on June 6, papers will be presented 
on “The Description and Observation of Metal 
Surfaces,” by Mr. Stewart Way, of the Westing- 
house Research Laboratories ; on “‘ Surface Friction 
of Clean Metals,” by Mr. Hans Ernst, of the Cin- 
cinnati and on 


way track, if the fullest advantage is taken of 
voluntary assistance to gather it into convenient 
dumps. 


RESEARCH ON BurLpDING PROBLEMS. 


It is announced that the Royal Institute of British 
Architects has formed a Research Board to encourage 
the systematic study of building and allied problems. 
This has been rendered possible by the permission of 
Mr. A. C. Bossom for the funds of the Alfred Bossom 
Research Fellowship to be applied by the Board to 
this purpose. With the aid of allied societies, it is 
intended to organise throughout the country, with 
a strong central committee, small research groups 
which will undertake surveys of clearly defined 
problems and will report on them to the Board, 
which will then act as a co-ordinating centre to 
build up the research into a related whole for 
subsequent publication by the Royal Institute of 
British Architects. A syllabus of suggested subjects 
covers certain aspects of rural building requirements, 
urban housing, materials, costing, legal and building 
regulations, town and country planning, health and 
recreation, and unification and standardisation. Its 
scope is regulated by the desire to cover fresh and 
unexplored fields, and to deal with broad principles 





their production. A schedule of prices has been Milling Machine Company ; 





rather than with the details of actual buildings. 
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EARTHQUAKES AND STRUCTURES. 


“pn 


A LECTURE on Jarthquakes and Structures ” 
was delivered before the Royal Society of Arts 
on Tuesday, May 7, by Mr. D. Laugharne Thornton, 
M.A., the chair being occupied by Lieut.-General 
Sir Henry Karslake, K.C.B. The lecture dealt 
primarily with the salient factors to be observed 
in the design of structures, especially buildings, for 
regions subject to earthquakes, and was illustrated 
by lantern slides and a cinematograph film showing 
structures affected by the recent earthquake in 
Anatolia. 

The engineering problem set by the earthquake 
phenomena, said Mr. Thornton, was not a purely 
academic one for the British people, for, although 


the British Isles so far had been immune from 
earthquake disasters, the same, unfortunately, 
could not be said of India, Burma, New Zealand 


and Jamaica. Two great earthquakes, at Quetta 
and in Bihar, had occurred in India within recent 
years. In India also the most violent earthquake 
of modern times took place in 1897, in the area 
to the north of the Bay of Bengal, where the town 
of Shillong and structures scattered over an area 
of 9,000 sq. miles were completely destroyed in 
Moderate destruction was found over 
an area of 150,000 sq. miles, and the shock was 
actually felt over an area equal to half that of 
Europe, at places so far away from the epicentre 
as Venice and Leghorn. Only recently the Turkish 
nation was overtaken by a heavy disaster, while 
people in Japan, China and various countries in 
South America lived under constant danger of 
earthquake shocks. 

The matter was of general interest, in that 
mechanical engineers, as well as civil engineers, 
had much to learn from seismology. ‘To appreciate 
the extent to which the principles of geophysics 
and engineering were one and the same it was 
necessary to grasp the general seismological setting 
in which engineering principles, with others, played 
their part. This was essential in order to under- 
stand how the stresses which attend a disturbance 
were transmitted, by way of the interface formed 
by the subsoil and the foundations of a building, 
to such structural components as the walls, trusses, 
beams and columns. In modern treatises on 
seismology it was customary to draw a distinction 
between “near” and “ distant ” earthquakes. For 
engineers, however, the former of these main classes 
was by far the most important, since serious damage 
to structures commonly arose from the surface 
movement due to near earthquakes. Experience 
showed that the focal depth involved in these 
circumstances did not greatly exceed 21 miles. 
The greatest focal depth of any shock in 
Anatolia was 16 miles, according to the preliminary 
calculations of Istanbul Observatory. and the focus 
in the case of Quetta was quite shallow, the figure 
of 5 miles being given in a paper* by Capt. H. L. 
Lendrum, R.E. Again, it generally 
agreed that serious shocks originated as the result 
of fracturing of the earth’s crust or of slipping along 
pre-existing fractures ; hence it was fairly certain 
that the earth’s core barely entered into the present 
question. 

The evidence indicated that the earth's crust 
consisted mainly of three stratified layers, namely, 
an upper layer of granite about 12 km. in thickness, 
with an irregular covering of about 3 km. of sedi- 
mentary rock ; an intermediate layer of uncertain 
and probably variable composition, possibly 24 km. 
in thickness ; and, below this, a layer consisting 
mainly of olivine, about 480 kim. thick. <A distur- 
bance in the crust, due to a fracture of the granite 
under shear, produced waves cr impulses of two 
types,namely,the P (primary) and the S (secondary). 
These might be accompanied by a second pair of 
waves, of lower velocities ; and a third pair appeared 
on some seismographic records. It was customary 
to assign the symbols P, Pg and P* to the three 
longitudinal (condensational) types, and S, Sg and 
S* to the transverse (distortional) types. The 
Pg and Sg waves travelled near the surface of the 
earth; the P* and S* waves, near the boundary 
of the intermediate layer ; and the P and S waves, 
near the boundary of the lower layer. 
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values of the velocities of these waves, expressed 
in kilometres per second and arranged in decreasing 
order of magnitude were :— 

Pp 


7°73 


pt 
6°25 


S 
4°28 3 


Sz Sq 
7 3°23 


Pg 

5-50 
So it came about that, on the earth’s surface, the 
P type might travel with a speed of from 7 km. to 
8 km. per second, and the S type at approximately 
0-57 times that speed. The periods of the corre- 
sponding vibrations, with a “near” focus, might 
be as short as 1 second for the P type and 2 seconds 
for the S type. Besides these two wave trains, 
there were the Rayleigh and the Love waves, 
which together gave a third train that was commonly 
distinguished by the greatest amplitude for a given 
shock, a period of from 40 seconds to 60 seconds, and 
a velocity of from 3 km. to 4 km. per second. The 
resulting wave, which alone was of interest to 
engineers, might have a period of the order of 
1 second, a wavelength between the limits of 
5 miles and 40 miles, and a maximum speed of 
about 2 miles per second. 

The data for the engineering side of the problem 
were much less full than those from the seismological 
side, owing to difficulties of instrumental origin. 
Engineers required data which could not easily be 
derived from records taken with delicate seis- 
mographs, since the destructive effect on buildings 
was more or less localised near the epicentre ; but 
it was a matter of considerable difficulty to devise 
instruments sufficiently accurate and robust to be 
operated even a few miles away from the epicentre 
of a violent shock ; the Anatolian earthquake had 


dislocated seismographs at West Bromwich, which | 
One of the obstacles | 


had been set for normal shocks. 
which had confronted engineers hitherto was the 
absence of such instruments and of the data to be 
obtained with them ; the first great earthquake in 
which scientists were ready with a wide distribution 
of instruments, including some capable of recording 
strong motion, occurred so recently as September 1, 
1923, at Kwanto, Japan. Consequently, the data 
available for the study of the engineering aspect of 
earthquake shocks were much fewer than those 
available to the seismologist. 

The early and most destructive phase of very 
strong shocks resembled a series of impulsive forces 
rather than a periodic force of the kind met with 
in many vibrational problems of mechanical origin ; 


therefore, the consequences of such shocks could | 
only be determined from a knowledge of the pre- | 


dominant period, acceleration, displacement, and 
number and duration of shocks. Due attention 


must be paid to these factors in every case, and also 


to the topography of the site. Considerable damage 
was often done to buildings erected on river banks, 
cuttings, sharps, or bluffs, and its nature might be 
partly attributed to the dispersion and distortion of 
the waves at such abrupt changes of section in the 
earth’s crust. Again, the vibration felt at certain 
places situated some distance away from the epi- 
centre of an earthquake might be negligibly small 
compared with that of the adjacent ground. 
Although the cause of such extraordinary variations 
of amplitude as occurred within comparatively 
short distances was still unexplained, settlement of 
the sediments and coincidence of periods in the 
later phase of the shock were possible factors. 
Peculiarities might also arise from faults or outcrops 
at which the waves suffered refraction or partial 
reflection. With foundations of a given material, 
the immediate consequences of a shock would 
evidently depend on the elastic properties of the 
subsoil. The wide range of values attached to 
these properties was best indicated, perhaps, by 
the accompanying table of the velocity of propaga- 
tion for a condensational wave in typical strata. 
One of the several things exhibited by the table 
was the substantial increase in the velocity of 
propagation associated with a subsoil that was 
likely to be wet. Of much greater significance 
was the fact that water-logged soil, notably clay, 
sand or gravel, was extremely sensitive to vibratory 
motion. Another inference from the table was the 
impossibility of generalising on the procedure to be 
followed in the design of foundations on alluvial 
deposits or on “made-up” ground.  Subsoils 
which came under this heading were associated, 
often than not, with but localised, 


more severe, 
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destruction of property. This was not, however, 
simply a question of whether the subsoil was “ soft * 
or “hard,” for a rigid building might suffer much 
less damage with deep alluvial deposits than with 
rock. There was the special case of the Jamaica 
earthquake of June 7, 1692, which completely 
destroyed three-quarters of the dwellings at Port 
Royal, and yet left undamaged dwellings that were 
erected on coral. The determining factor, in the 
lecturer’s opinion, was the ratio of the values of the 
elastic constants for the subsoil and the material 
used in the construction of the piling and other 
parts of the foundations, other things being equal. 

As to the superstructure, Mr. Thornton observed, 
the introduction of the effects of earthquakes into 
the problem of structural design necessarily involved, 
first, the determination of the natural period of 
vibration of a proposed structure, and, second, the 
use of such constructional methods as would ensure 
that resonance was an improbable contingency. 
Careful attention should, of course, be given to all 
questions of resonance, but this was not the only 
factor which entered into the problem. The study 
of a number of earthquakes, of various intensities, 
suggested that the salient factors included the 
predominant period, acceleration, displacement, and 
number and duration of shocks that caused appre- 
ciable damage. In the work of design, account 
should be taken of the inter-relations which 


Velocity of a Condensational Wave in Typical Strata. 


Material. Km. per second.| Ft. per second. 
** Made-up ” ground 0-2—0-4 660—1,300 
Sand and gravel (dry) 0-7—1-2 2,300—3,900 
os as (wet) 1-3—1-8 4,300—5,900 
Clay (loamy) : 1-7—2-0 5,600—6,600 
Sandstone (siliceous) 1-9—2-3 6,200—7,500 
~- (clayey) 2-3—2-5 7,500—8,200 
ee (chalky) 2-5—3-5 8,200—11,500 
Mar! (small chalk content) 2-5—3-0 8, 200—9,800 
> (large chalk content) 3-5—4°5 11,500—14,700 
Voleanic rock 2-9 9,500 
Sediments 3-5 11,500 
Chalk (soft) 4-3—4-8 14,100—15,700 
(hard) 5-0—6-0 16,400—19,700 
* Salt-Dome "’ 4-7—5-3 15,400—17,400 
Plutonic rock 5-2 17,100 
Archen rock 5-6 18,400 
Schist 6-3 20,700 
Granite 8-3 27,000 


existed between some of these variables. In most 
buildings the amplitude tended to increase with the 
period and to exhibit other, but smaller, variations 
as the system passed through a state of resonance ; 
and the variation of amplitude with damping 
commonly decreased with increase in damping, 
though there were cases in which the reverse order 
of things held good. Thus it appeared that a 
condition of resonance was a remote possibility 
when considering the many types and of 
buildings to be found in any one town. Seriously- 
damaged structures in Anatolia included large 
mosques and minarets, and large and small dwellings. 
They all met with much the same fate, notwith- 
standing the fact that their natural periods of 
vibration extended over a wide range of values, 
from a few seconds down to a fraction of a second. 

While the increase of period with amplitude 
necessarily depended on the thickness of the walls 
concerned, the relation between the two quantities 
was not a simple one. Even a flexible building 
of masonry might execute very irregular motion 
under the influence of a slight earthquake. This 
point was discussed by reference to records showing 
the displacements of the main walls of two similar 
two-storey buildings. The records were taken at 
different times, and at points 30 ft. above ground- 
level and 21 ft. below the coping stones, during 
slight and moderately sharp shocks. One of the 
buildings was seriously damaged a few days after 
the records were taken, by a strong disturbance 
in the earth, but resonance was not the cause, 
since one of the outer walls collapsed before the 
complete system could describe two complete 
vibrations in a natural mode. This exemplified a 
fairly common type of failure which often took 
place in two stages, in that the walls cracked and 
then collapsed within an interval of time comparable 
with the natural period of vibration. The common 
characteristic was damage by cracking or fracturing 
of masonry walls, the possible influential factors 
being the physical properties of masonry in combina- 
tion with the intensity and kind of stress produced 
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by the reflection of waves a 
solid. The same phenomenon sometimes contri- | 
buted to the damage done to non-reinforced concrete | 
structures by shells. It was impossible to generalise 
on the remedial measures to be adopted, as each 
case must be considered on its merits. The walls | 
of a non-reinforced concrete structure might be | 
made so thick that the inherent dissipative forces | 
reduced the intensity of the “reflected” stress 
below the tensile strength of concrete, as was some- | 
times done in the construction of forts. The 
material might be reinforced by means of metal 
bars, or wire-mesh, or both. In the case of struc- | 
tures situated in regions where earthquakes of | 
moderate intensity occurred from time to time, | 
however, the reinforcements might be loosened | 
by the difference of phase in the waves on each side | 
of the interface of concrete and steel. This inter- | 
facial phenomenon arose from the difference in the | 
speed with which stress was propagated in the com- | 
posite material. For plane compressional waves, | 
this speed was 17,000 ft. per second in steel and | 
9,400 ft. per second in concrete. Thus, a modifi- | 
cation in design or in construction might only lead 
to further trouble. 

The lecturer expressed the view that the design 
of large structures should be based on the assumption 
that the stress was determined by the combined 
longitudinal and transverse displacements taken, 
for convenience and safety, at their maximum 
values. This suggestion might appear, at first 
sight, to connote a considerable increase in the 
weight of constructional material required for a 
specified structure, but such was not the case, since | 
the proposal mainly involved alteration of the 
configuration of the structural system, and in this 
sense it made for economy of material. Consequently, 
buildings designed to withstand earthquakes were 
distinguished by the most efficient disposition of 
the minimum amount of material for an assumed 
distribution of extraneous load. An_ inference 
from the proposed basis of design was that the 
degrees of stiffness should be approximately the 
same in relation to the principal axes of symmetry 
in the horizontal plane. Therefore, if annexes 
and wings had to be added to the main part of a 
building, the connecting members should be designed 
to fail during the early phase of a probable shock, 
thus enabling the chief parts of the system to 
vibrate independently. This question of symmetry | 
had an important bearing on systems having | 
masonry towers, in which the damage would be 
augmented if the tower vibrated with a period 
that differed greatly from the period of the remainder | 
of the buildings. 





Apart from faulty material and workmanship, 
Mr. Thornton concluded, weak joints or connections 
and abrupt changes of section in the structure were | 
undoubtedly the cause of a very large number of | 
failures to be seen in any devastated area. In the | 
first place, therefore, all piers and piles should be | 
well capped and tied together so as to form a 
continuous system, with the reinforcements carried 
across any unavoidable construction joints. By 
this means, a fairly even distribution of load over 
the foundations was secured during the most severe 
phase of an earthquake, a point which deserved | 
notice because the stresses on foundations tended 
to increase with repeated shocks. In the second 
place, columns of reinforced concrete should be 
designed to withstand the combined effects of the 
bending, shearing and torsional stresses which were 
likely to operate during an assumed displacement 
of the ground. Here, as in all parts of reinforced- 
concrete systems, the reinforcements, whether 
of the helical or straight-bar type, should be capable | 
of withstanding the full load in the direction of the 
principal transverse axes of the structure, for seismic 
waves might approach from any point of the com- | 
pass. Measures should be taken to prevent the 
concrete outside the metal cracking and falling 
away during the early phase of an earthquake, | 
and so leaving the reinforcements unsupported 
during the later phase. In the third place, windows 
and doors should be arranged at a common level, 
with continuous beams or lintels placed across the 
openings. In the fourth place, low-pitched roofs, 
and flat arches having easy curves at the abut- | 
ments, should be employed where necessary. 
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| career that it is but a few years since he resigned from 


| and Sons in 1870, and in the course of the next five years 


| with Mr. P. W. Willans at Messrs. Hunter and English, 


| post he held for more than forty years. 


ito put it right. 


| Fowler in 1881, when he accepted the post of general 


| which led to his Royal Household appointment was 
| the installation of electric light at Windsor and in the 
| State apartments of Buckingham Palace. On receiving 


| illustrated in many letters which he contributed to our 
correspondence columns, and which, doubtless with 
recollections of his apprenticeship days, he was in the 
habit of signing ** An Old Millwright.”’ 
friend of the late Dr. Maw, whose sane and practical | an associate member of the Institution of Mechanical 
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t the outer surface of the | THE LATE MR. W. H. MASSEY, M.V.O. 


Links with a past that, to most readers, will seem 


part of engineering history have been broken by the | 


death of Mr. W. H. Massey. An engineer who was 
outdoor manager for Messrs. John Penn and Sons, of 
Greenwich, and who was the firm’s representative 
on the sea trials of H.M.S. Devastation, our first 
ironclad without sails, would appear to belong to 
another age. Yet Massey had so long a professional 


his seat on the board of the Brush Electrical Engineering 
Company. He died at his residence at Twyford, 
Berkshire, on May 13. He was a most entertaining com- 
panion and would talk freely and amusingly of his 
early experiences. In his advanced age his conver- 
sational powers showed little diminution, but he always 
exhibited diffidence when the question of the date of 
his birth was approached. Some thirty years ago, 
however, he authorised the publication of the date of 
his birth as October 1, 1848. 

William Henry Massey was born at La Seyne, 
near Toulon. His father was an engineering contractor 
and Massey used to say that he could recollect negotia- 
tions with de Lesseps in connection with the construc- 
tion of the Suez Canal. As the canal was not opened 
until 1869, there was nothing improbable in this 
assertion. His father had business connections in 
Russia as well as France, and part of Massey’s education 
was carried on in those countries. This, however, did 
not deprive him of the normal education of a British 
boy, and he was ultimately sent to Leeds Grammar 
School, where he displayed his scientific interests 
and aptitudes by appearing at the top of the classes in 
electricity, chemistry and natural science. Leaving 
school, he served an apprenticeship with the Abbey 
Street Millwright Company, of Leeds. He obtained 
further practical experience by serving as third engineer 
in the s.s. Tchikatchoff, of the Russian Steam Naviga- 
tion Company. He entered the service of John Penn 


established such a reputation in the marine-engineering 
field that, in 1875, he received an offer from a firm at 
Tegel, near Berlin, in connection with German Govern- 
ment contracts which they had in hand. Massey felt 
some diftidence about accepting this offer and asked the 
Prime Minister, Lord Salisbury, if he would be justified 
in taking up the appointment. Massey’s interview 
with Lord Salisbury took place inside a brougham 
standing outside Hatfield Station. The upshot was that 
Salisbury said he did not think that, even with 
Massey’s assistance, German warship engines would be 
as good as ours. 

After his return to England, Massey was associated 


of Bow, but shortly afterwards, in 1877, was appointed 
outside manager for Messrs. John Fowler and Company, 
of Leeds. This connection took him into almost 
every part of England and Wales, and directly led 
both to his association with the early stages of electric 
lighting and his appointment as Mechanical and Electric 
Light Engineer to the Royal Household. This latter 
In 1878, the 
boiler of a steam roller in use at Windsor, and reputed 
to be designed by the Prince Consort, was giving 
trouble. Admiral Sir W. Hewett, who had been in 
command of H.M.S. Devastation during the trials, 
suggested to Queen Victoria that Massey was the man 
J He was accordingly summoned to 
Windsor, where he found no difficulty in dealing with 
the matter. According to Massey, Queen Victoria was 
much impressed and afterwards was in the habit 
of referring to him as * the man who made the steam- | 
roller work.’’ Queen Victoria consulted Massey in 
connection with various questions of water supply, 
heating, etc., but it was not until a few years later, 
when he had set up in private practice as a consultant, 
that he received his official Court appointment. 
Massey severed his connection with Messrs. John 


manager of the Electric Light and Power Generator 
Company. This connection, however, did not last long, 
and within some few months he left the company and 
set up as a contractor on his own behalf. Among other 
contracts, he was associated, in 1882, with the installa- 
tion of electric light in the Crystal Palace. The work 
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elected M,Inst.C.E. as long ago as 1888, and M.I.Mech.E. 
| in 1893. He acted on many juries in connection with 
awards made at international exhibitions, among the 
more important of these being the Paris Exhibitions 
of 1889 and 1900, the Chicago World Fair of 1893, and 
the Brussels Exhibition of 1897. He was a skilled 
linguist, with many Continental connections, and was a 
member of the Order of Leopold of Belgium. 
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THE LATE PROFESSOR 
W. BLACKADDER. 


Ir is with regret that we note the death of Professor 
William Blackadder, which occurred on May 14, at 
his home in Queen’s-road, Aberdeen. Professor Black- 
adder, who occupied the Chair of Engineering at the 
University of Aberdeen, was the son of Mr. Robert 
Blackadder, a civil engineer of Dundee, and was born 
on March 18, 1877. He received his general education 
at the High School in that city, and, having been 
awarded a Vans Dunlop Scholarship in Engineering, 
he proceeded to the University of Edinburgh, where he 
gained the B.Sc. degree in 1897. He then joined the 
engineering staff of the Caledonian Railway and subse- 
quently obtained further practical engineering experi- 
ence as a member of the staff of the Clyde Navigation 
Trust and later of the Aberdeen Harbour Commissioners. 
In 1907 he was appointed lecturer in civil engineering 
and applied mechanics in the Royal Technical College, 
Glasgow. Although 37 years of age when the last 
war broke out, he decided to join the army and, in 1915, 
entered the Royal Garrison Artillery. Subsequently, 
he was posted to the Royal Engineers and served 
overseas in France and Italy, being mentioned in 
despatches. On demobilisation, as Lieutenant, R.E., in 
1919 he resumed his work as lecturer in civil engineering 
and applied mechanics at the Royal Technical College, 
Glasgow, and continued in this capacity until 1924, 
when he proceeded to the University of Aberdeen as 
Professor of Engineering. 

Professor Blackadder was responsible for contribu- 
tions on hydraulic problems presented before the 
Institution of Engineers and Shipbuilders in Scotland 
and for a paper entitled * Influence Lines for Con- 
tinuous Girders,” read before the Institution of Civil 
Engineers in 1931, and for which he received a Telford 
Premium. He was also the author of a treatise on 
Timber Bridges. He was elected an associate member 
of the Institution of Civil Engineers in 1907, and 
was awarded the degree of D.Se. of the University of 
Edinburgh in 1924. On the occasion of the meeting 
of the British Association at Aberdeen, in September, 
1934, Professor Blackadder was made a vice-president 
of Section G (Engineering). He joined in the discus- 
sion on several of the papers presented and took part in 
the social gatherings and in the visits and excursions 
arranged for the meeting. 








THE LATE MR. H. C. AMOS. 


Mr. Harotp CLtypgE Amos, who died on May 3, 
was prominently connected with the pneumatic-tool 
industry for many years. He was born on December 6, 
1876, and educated at South Hampstead Collegiate 
School and at Central Hill College, Upper Norwood. 
In 1892, he became a pupil of his elder brother, Mr. 
Ewart C. Amos, of Queen Victoria-street, London, E.C. 
He obtained drawing-office experience in the design 
of water-tube boilers, refuse destructors, and other 
plant, and received technical instruction at the Birkbeck 
Institute. Mr. Amos entered the works of Messrs. 
Summers and Scott, Gloucester, in 1895, and afterwards 
spent two years in assisting Mr. M. Holroyd Smith 
on the design of some of the earlier types of motor 
cars. He then rejoined his brother as _ principal 
engineering assistant, in the closing years of last century 
when Mr. E. C. Amos promoted the International 
Pneumatic Tool Company, Limited, which eventually 
merged with the New Taite Howard Pneumatic Tool 
Company, to form the Consolidated Pneumatic Tool 
Company, Ltd., Mr. H. C. Amos being responsible for 
much of the new company’s export business, During 
the last war he was engaged by Messrs, Frederick Pollard 
and Company, Limited, machine-tool manufacturers, 
Leicester, as their London technical representative. 





this appointment, he gave up his commercial work and | 
set up as a consultant in Westminster. In 1921, he | 
was created an M.V.O. 
As will be sufficiently evident from this brief sketch | 
of his career, Massey had a wide knowledge of men and | 
things. His outlook was essentially practical, as was 





He was a close 


nitlook must certainly have appealed to him. He was | 





In 1920, as a result of the breakdown of Mr. Ewart 
Amos’s health, Mr. H. C. Amos took over the manage- 
ment of his business, and, in 1926 acquired all rights 
in the concern, He was also London technical repre- 
sentative of Messrs. Robert Middleton and Company, 
hydraulic engineers, Leeds ; Messrs. George Green and 
Company, foundry-plant manufacturers, Keighley ; 
Messrs. Bedford Engineering Company, Bedford ; and 
Messrs. Samuelson and Company, Banbury, and was a 
director of the last-named company. Mr, Amos became 


Engineers in 1902, and a member in 1928. 
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LETTER TO THE EDITOR. 


INFLUENCE OF SIZE ON THE 
FRACTURE OF NOTCHED-BAR 
TEST PIECES. 


To tHe Eprror or ENGIneerina. 
Sirn,—I was one of those privileged to see the test 
carried out by Professor Haigh on notched bars of 
large size, and | have never seen a more striking example 
of an apparent breakdown of the law of similarity. In 
his letter, published in your issue of May 10, on page 
490, Professor Haigh suggests, however, that it 
only in regard to cracking and brittle fracture that 
such a breakdown has been observed. This is not the 
case. Some ten years ago I showed that there was a 
distinct size effect in the pressure required to cause 
yielding in thick-walled mild-steel tubes,* and I have 
recently described a more elaborate series of tests 
showing the same result.¢ Dr. J. L. M. Morrison has 
recently shown that a size effect also exists in torsion 
and bending.t 
All these are cases of non-uniform stress distribution. 
It seems reasonable to seek an explanation of the 
phenomenon in the existence of a stress gradient 
varying with the size of the specimen in association 
with a crystal structure, and, in particular, with a 
distribution of crystal boundaries which is entirely 
unrelated to that size. This may, it is true, at present 
amount to little more than a shifting of the problem ; 
and while the ultimate causes, and the way in which they 
operate, may remain obscure, there is no need for 
surprise that the law of similarity fails in cases, such 
as these, where the conditions on which the law rests 
ire not com pletely satisfied. 
Yours faithfully, 
q. 


18 


CooxK. 
James Watt Engineering Laboratories, 
University of Glasgow, 
May 17, 1940. 





ROAD-FINISHING MACHINE. 


Tue road-finishing machine shown in the accom- 
panying illustrations, Figs. 1 and 2, is primarily intended 
for the mechanical spreading, levelling and tamping of 
« bituminous carpet on a road bed. As will be inferred 
from the registration number at the rear of the machine 
in Fig. 1, it is engaged on this work in Great Britain, 
although the finisher is manufactured by Messrs. 
Barber-Greene Company, Aurora, Illinois, U.S.A., the 
British agents for which firm are Messrs. Jack Olding 
and Company, Limited, Hatfield, Hertfordshire. As 
the view of Fig. 1 is somewhat foreshortened, and, as, 
moreover, the structure in the background is not part 
of the machine, but is a tipped-up lorry discharging 
the raw material into the receiving hopper, it will be 
necessary to refer to the outline drawing of a Fig. 2, 
for an understanding of the principles of construction 
and operation. The machine is self-propelled and is 
driven by a 33-h.p. four-cylinder Le Roi petrol engine. 
Power is transmitted to two independently-operated 
crawlers with treads 10 in. wide by 6 ft. ground-contact 
length, while the engine also drives the feed conveyors, 
the spreading screws, and the tamping bar. The crawlers 
are indicated at a in Fig. 2, the feeding conveyors at 5, 
the spreading screws at c, and the tamping bar at d. 
Behind the tamping bar in the direction of travel, 
indicated by an arrow, is a screed plate e. The spreading 
crews are attached to the main frame of the machine, 
but the tamping bar and screed plate are carried on a 
floating frame f, pivoted on the main frame at g. 

Referring to Fig. 1, it will be seen that the screed- 
plate assembly is divided at the centre. This is neces- 
sary in order to finish the carpet with a crowned surface 
if desired. The other parts of the machine are similarly 
divided : thus, the feeding conveyor consists of two 
parallel steel flight bands, each 2 ft. 6 in. wide, and 
independently operated, while the halves of the spread- 
ing screw are on independent sha ts and have right-hand 
and left-hand helices respectively. The tamping bar 
halves are also independent. ‘he normal operating 
width of the machine, i.¢., the width of the deposited 
carpet, is 10 ft., but by using cut-off shoes or extensions 
the width can be reduced to 8 ft. in steps of 3 in., or 
increased to 11 ft. or 12 ft. The matching of longitud- 
inal joints between successive strips is such that, after 
rolling, the join cannot be detected. Four operating 
speeds are provided, namely, 10-76 ft., 15-6 ft., 18-8 ft. 
and 27-4 ft. per minute, These are obtained when the 
engine is running at 1,200 r.p.m., but by means of a 
variable governor they can be increased or reduced by 


* Phil. Trans. Roy. Soc. A, vol. 230, page 103. 
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10 per cent. from the normal. The forward travelling | effective edge is flush with the lower surface of the screed 
speed, i.e., the speed when the machine is being moved | plate and close up against the front edge of that plate. 
from a finished strip to another position, is also variable. The tamping bar compacts the material down to the 
The highest travelling speed forward is 1-8 m.p.h.| desired cross-section as the machine moves forward 


There is one reverse speed of 1-5 m.p.h. 


machine is being travelled the screed assembly is lifted | ironing of the surface. 


clear from the surface by the tilting of the arms. This 
is effected by an hydraulic ram under each arm, the 


When the|and the screed plate completes the smoothing or 


The term ironing may be 
accepted in its usual meaning, since the screed plate is 


heated by hot air. The heating unit consists of a 


necessary oil pressure to the rams being supplied by a| simple oil burner, the air current being passed over 


manually-operated hydraulic pump. Since the tamping- | the flame by a blower. 


Both blower and burner fuel 


| bar actuating mechanism is thus affected, it is necessary | pump are driven from the engine, and the hot blast is 
to transmit the drive for it through a countershaft | directed over the surface of the tamping bars and 
which has a radial adjustment relative to the engine | screed plate and discharged at the rear of the machine. 
shaft. The tamping-bar drive shaft and the counter- | Primarily, the heated screed plate is provided for use 


shaft above it are clearly visible in Fig. 1. The main 
drives, that is, those to the crawlers, spreading screws 
and feeding conveyors, are by means of roller chains 
and sprockets with cut teeth. The tamping-bar shaft 
has a Vee-belt drive. All important shafting is of 
nickel-chrome alloy steel. 

The operation of the finisher may be outlined as 
follows. The material is supplied from a tipping truck 


| 


at the extreme right of Fig. 2, these rollers engaging 
with the wheels of the truck. The material is tipped, 
as the machine is moving, into the receiving hopper A 
above the rear half of the feeding conveyors. 
hopper has a capacity of 4 tons and the material flow 
from it is regulated by an adjustable gate i above each 
conveyor. The material is discharged from the con- 


when starting the machine on a cold morning, but is 
of great service under many conditions, e.g., when 
working in cold weather or with certain materials that 
may be tacky or may tend to chill or break down and 
stick to a cold surface. The heater and burner are 
seen to the right of Fig. 1. 

The double crank handles seen at the sides of the 


| machine in both illustrations are employed for tilting 
which is pushed before the machine by the rollers seen | the screen assembly, which is pivoted as shown in Fig. 2. 


| 


| 
| 


veyors on to the spreading screws c, as shown towards | 


the left of Fig. 2, and is collected immediately in front of 
| the tamping bars by a curved deflector plate j. The 
| tamping bars, which are planed to a narrow edge, are 


This tilting enables the thickness of the carpet to be 
varied as required. Thus, to increase the thickness 
the front edge is tilted upwards and the screed plate 


This | gradually rides up to a higher level, to level out again 


automatically. The converse holds good where a 
thinning of the carpet is required, and a definite level 
surface is secured even when the base on which the 
carpet is laid is irregular. It will be realised that the 
general movement of the screed-plate assembly is 
independent of the movement of the main body of the 
machine, since the long arm f permits of relative dis- 


t Trans. Inst. Engrs. and Shipbuilders in Scotland, | reciprocated vertically by means of eccentrics through a | placement of the two. Normally, the slope of the screed 
stroke of } in. at the rate of 1,200 strokes per minute. | is set at the beginning of the job and the irregularities 
| When the bar is at the end of its downward stroke its of the road bed are accounted for automatically. It is 


vol, 81, page 371. 
t Proc. / 


Mech. E., vol. 142, No. 3, page 193. 
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claimed that the machine greatly reduces the amount 
of rolling required and that there are no wave crests 
and hollows which have to be smoothed out by cross 
rolling or diagonal rolling. Moreover, the material is 
compacted to a uniform density and both tamping and 
striking-off are done by the same element. There is 
always excess material under the tamper, which material 
is pushed forward and upward by the wedging action 
of the descending bars. It is the inclination of the 
front edge of these bars that determines the degree of 
compaction, the inclined surface pushing down just as 
much of the material as is necessary to give the desired 
degree of compaction. The machine weighs 22,000 lb. 
Its manceuvrability enables it to be easily loaded on to a 
low lorry or other vehicle for transportation. 

With regard to the output of the machine, Messrs. 
Jack Olding point out that so many factors are con- 
cerned, such as mixing-plant output, rate of supply of 
material by trucks, and the type of mix being laid, 
that any one definite figure might be misleading. 
They give, however, the total operating costs at 9s. 10d. 
per hour, this covering one skilled and one semi-skilled 
operator, two labourers, fuel, and grease and lubri- 
cating oil. Depreciation, interest and insurance, etc., 
they estimate at 15s. 2d. per hour, while repairs and 
overhaul, on a very liberal basis, may be taken as 
4s. per hour. These figures, on the assumption that 
the machine is operated for 1,000 hours a year, show 
that the cost per square yard, on 25 miles of 20-ft. 
road per year, is 1-16d. per square yard. 








FACTORY VENTILATION IN THE 


BLACK-OUT. 


THE experience gained during the past winter has 
shown that, in their zeal to comply with the Defence 
Regulations, a number of factory owners blacked out 
their premises without realising that the means adopted 
for this purpose might interfere with the ventilation. 
This interference became more evident as winter gave 
place to spring and, in fact, a number of cases have 
come to the notice of the Home Office where the 
ventilation has been so restricted as to have a serious 
effect on the health of the workers. Even where the 
conditions were not so bad as immediately to affect 
health, adequate ventilation and reasonable tempera- 
ture are always necessary if productive capacity is 
not to be adversely affected. 

The precautions, which must be taken to ensure 
adequate ventilation combined with comfort, and a 
due regard to the black-out regulations, are discussed 
in a pamphlet entitled Factory Ventilation in the 
Black-Out, which has recently been published by 
H.M. Stationery Office at the price of 3d. In this it is 
pointed out that it has been found in practice that the 
normal conditions of ventilation can be restored by 
simple means, and illustrations are given of devices 
to ensure the air flow essential for ventilation without 
permitting the escape of interior light. Experience 
has shown that on the average, the air should be 
changed about six ‘times an hour. More frequent 
changes will be necessary, however, in hot weather than 
in cold, and where combustion or manufacturing 
processes vitiate the atmosphere. Where windows or 
ventilators are not sufficient to maintain the correct 
number of changes, fans or “ wafters”” must be em- 
ployed. Natural ventilation will not be sufficient, 
however, unless suitably arranged openings of adequate 
size are provided. In designing traps for intercepting 
light at these openings, therefore, care must be taken 
to avoid restricting the air flow more than is necessary. 
Some restriction of flow, possibly as much as 50 per 
cent., is unavoidable, while louvres and baffle plates, 
which are often a necessary part of the design, will 
inevitably give rise to eddy currents and friction losses, 
and so reduce the effective area of the openings, parti- 
cularly if they are not kept clean. Where it is imprac- 
ticable to provide sufficient ventilation by natural 
means, mechanical methods, such as the Plenum system, 
must be installed, care being taken that the necessary 
inlets and outlets for the air have not been made 


LABOUR NOTES. 


ACCORDING to a newspaper report, an agreement 
on the subject of the employment of women in the 
engineering industry was arrived at at a meeting on 
Tuesday last week, between representatives of the 
Engineering and Allied Employers’ National Federation 
and representatives of certain trade unions. An 
official statement issued by the Engineering and Allied 
Employers’ National Federation declared that no such 
meeting had taken place. Commenting upon what 
were alleged by the newspaper to be details of the 
agreement, the Federation said :—‘‘ Any announce- 
ment is premature. Negotiations have been proceeding 
on one or two outstanding points which are now 
under review by the unions. It is accepted that 
immediate action is essential. It should not be over- 
looked that there are, at present, large numbers of 
women engaged on engineering production, and the 
number is rapidly increasing. In shell, fuse, cartridge 
and filling factories, among others, women have been, 
and are being, introduced without let or hindrance. 
The training of further women will be pushed forward 
with every energy and resource.” 





The writer of the editorial notes in the May issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says :—‘‘ Doubts have been 
expressed by some of our members on the wisdom of 
the executive council in departing from the sliding 
scale and substituting the cost of living index figure 
for the purpose of regulating wages during the war 
period. It is quite true that as the war goes on, the 
price of steel commodities will go up, because there 
are factors outside actual production costs, or the 
desire to swell profits, which may well account for this. 
It is not likely, however, that prices will rocket up to 
any great extent, because of price-control machinery 
that exists in the trade to-day which is under the watch- 
ful eye of the greatest consumer of steel products— 
the Government. So even from the purely selfish 
point of view that we are losing something we ought 
to be enjoying by going off the scale, there may not 
be a great deal in it.” 


“Tt is well to remember, however,” the writer 
continues, “ that the real soaring of prices took place 
in the two years following the conclusion of the last war, 
not during it, and that the length of time during 
which our people benefited by the high scales was 
very short ; in some cases, they hardly benefited at all. 
It is true, the scale percentages following prices were 
well up, but the works were closed and before they 
re-opened these scales tumbled down far below the 
cost of living figure. The advantage of being on the 
scale was, therefore, in many cases, simply a paper 
one, but the disadvantage was a real one that took 
years to wipe out. It is because of that experience 
that we feel the best interests of our members are 
being served by tying wages for the time being to the 
cost of living, because it is better to forego some 
slight advantage that we may claim now, if, in return, 
we can have some guarantee that when the war is over 
any fall in wages will be accompanied by a correspond- 
ing reduction in the cost of living. This will be an 
advantage that can be reaped at the time when it will 
be needed most.” 





Addressing the annual meeting of the National 
Safety First Association in London, last week, Lord 
McGowan, the president, said that safety first principles 
were appropriate to war conditions, for one of the main 
objects in modern warfare was to reduce to a minimum 
the vulnerability of our people. A lost-time accident 
in a factory should be regarded as just as much of a 
gain to the enemy as a casualty in the armed forces, 
Many factors avoided in peace-time would now operate 
severely to increase accidents. Thousands of new and 
inexperienced workers were being engaged and huge 
construction programmes were being urged forward 
at high speed involving long hours, night work, and the 
inevitable strain of A.R.P. measures. The final 





ineffective by black-out measures. 
It is pointed ont that ventilating appliances are | 
often put out of action in cold weather if there is | 
insufficient warming. The heating arrangements must | 
therefore be such as to ensure that both a reasonable | 
temperature and adequate ventilation can be main- 
tained. Plenum systems, as already pointed out, 
provide for this. In other cases, pre-heating must 
effected by radiators or other heaters. Overheating, 
such as may occur, owing to closing up or obstruction 
of the ventilating openings, must, however, be avoided. 
It is also necessary to remember that the efficiency of 
the equipment provided in many works for removing 
dust, fumes or steam may be adversely affected if the 
general ventilation is interfered with. It is therefore 


recommended that, to ensure the proper use of venti- 
lating and heating appliances, their supervision should 
be allocated to some responsible person, whose duty 
it should be to give daily attention to the matter. 








responsibility, however, rested with the industrial 
managements. 





Reporting to a conference of managers and militant 
workers in the Russian Soviet textile industry, Mr. 
Kosyguine, the People’s Commissary, said that new 
forms of the Stakhanovist movement had been 
developed during 1939 ; they included the combination 
of two or more occupations, and arrangements under 
which workers served several looms or machines at the 
same time. Women showed an increasing tendency 
to take up. certain occupations hitherto confined to 
men. The utilisation of existing equipment was still, 
however, inadequate, and, instead of combating that 
state of things, certain managers too often had recourse 
to overtime. 





In spite of the growth of the Stakhanovist move- 


was made in the attainment of standards of production 
during the year by the mass of the workers in the 
textile industry. Among piece workers, only 66 per 
cent. attained the required standards. In the silk 
industry these standards were attained, on an average, 
by 68 per cent. of the workers and in the woollen 
industry by 76 per cent. Among the workers in the 
cotton industry of Ivanovo, the figure varied between 
68 per cent. and 73 per cent. in spinning mills and 
between 45 per cent. and 62 per cent. in weaving. 
In undertakings under the flax industry department 
of the commissariat only 15-7 per cent. of the women 
employed in spinning and 29 per cent. of those employed 
in weaving attained the required standards of output. 
This situation was said to be due principally to deficien- 
cies in the utilisation of equipment, the production of 
throw-outs, and defects in the organisation of produc- 
tion. In the opinion of the reporter this might be 
partially remedied by the Stakhanovist schools. In 
1939 there were 3,728 such schools, with a total of 
13,495 pupils. 


An employee receiving unemployment benefit under 
the unemployment compensation act is not disqualified 
from recovering compensation for the same period 
under the workmen’s compensation act, according to 
the Supreme Court of Michigan. This conclusion was 
reached in two recent decisions rendered on consecutive 
days. The court ruled that in both instances the 
awards were statutory, and, although there was no 
doubt as to some inconsistency in the provisions, they 
were bound by the wording of the acts. The employee, 
in the first case, suffered from an inJury which neces- 
sitated the amputation of part of a finger, and prevented 
him from continuing in the same line of work. He was, 
however, given a job as a sweeper, and was so employed 
when he was laid off. The second case concerned an 
employee who had sustained a hernia and, for a short 
period, was paid compensation for total disability. He 
thereafter returned to work and was working full time 
when laid off. The employee, in each case, obtained 
unemployment benefit, and later applied for and 
received an award of workmen’s compensation for the 
same period. Both men were employed by the Ford 
Motor Company, which claimed a deduction of this 
award during the period the employee was paid 
unemployment benefits. 





In upholding the award of workmen’s compensation, 
the court pointed out that there was nothing in the 
unemployment-compensation act which precluded the 
employees from recovering under the workmen’s 
compensation act, and vice versa. The legislature, it 
was said, intended to create two independent organisa- 
tions to administer two kinds of compensation, payable 
from different funds, and until the enactment of the 
unemployment-compensation act there would have 
been no dispute as to the employees’ right to compen- 
sation. It was also observed that members of the 
Michigan Unemployment Compensation Commission 
and the agency administering the workmen’s compen- 
sation act are public officers, and that they may not 
refuse compensation to persons entitled to it under the 
act. In this connection, the court declared that if a 
deduction of the award were permitted, the court 
would be granting relief beyond the terms of the 
workmen’s compensation act, and, for these reasons, 
concluded that the remedy to provide for deductions 
or for denial of compensation under either act is with 
the legislature. 





A German decree which came into force on March 15 
provides that, after the probationary period is finished, 
an apprenticeship contract may be terminated without 
notice if there is a serious reason for doing so. Such a 
termination cannot take place, however, if the facts 
on which it is based have been known to the person 
entitled to give notice for more than two weeks. All 
such terminations of contract require the assent of an 
employment office. If the apprentice passes his 
journeyman’s examination before the expiry of the 
apprenticeship period, the apprenticeship is terminated 
not later than the month in which the examination is 
held, whatever agreements to the contrary may exist. 
The object of this is stated to be to enable an apprentice 
who has reached a satisfactory standard to finish his 
apprenticeship speedily and take a Job as a fully. 
trained worker. 


In Western Australia the Government has, in 
response to representations made by the State Execu- 
tive of the Labour Party, advised the Executive that 
the effect of dust inhalation by workers handling bulk 
wheat will be investigated. The State Executive has 
suggested that the Compensation Schedule should be 
amended to include personal injury due to this cause, 
together with other diseases arising from coal and other 





ment, Mr. Kosyguine went on to say, little progress 





dusts. 
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MODIFICATIONS TO THE BRUSH- 
KOELA PRODUCER. 


EARLIER in the year, on page 70, ante, we described 
some important modifications made to the Brush- 
Koela portable gas producer, manufactured by Messrs. 


Brush Electrical Engineering Company, Limited, 
Loughborough, Leicestershire. It may be recalled 
that the original Koela producer was designed to 


operate on the up-draught system, and the principal 
alteration lay in the addition of a second air inlet 
to enable a cross-draught to be employed when required. 
Further alterations have now been made in the design 
of the producer, the latest model being shown in section 
in Figs. 1 and 2, and the modifications to the gas 
cleaning arrangements being illustrated on the right. 
The modifications incorporated in the new design 
are based on users’ experience, and it is interesting to 
note that it is the intention of the makers to incorporate 
them in all plants already installed. In the case of 
this producer, this is greatly facilitated by the fact 
that the modifications take the form of additions to the 
plant. The chief difficulties in operating the producer, 
brought to the notice of the makers by users, were in 
connection with the regulation of the water supply, 
and it was found that the gas filters received 
more careful attention than some users were inclined 
to give, imperfect filtration resulted. As regards the 
first point, it may be mentioned that the Brush Com- 
pany attach great importance to the water supply, 
of calorific value and better 


unless 


higher 


as giving a gas 
suited for use in modern high-speed engines; and, 


moreover, it was found that it was advantageous to use 
an even greater proportion of water than hitherto, 
provided that a more highly superheated steam were 
used. The point is of interest in connection with our 
comments on the “ Emergency’’ producer recom 
mended by the Committee on the Emergency Conver 
sion of Motor Vehicles for Producer Gas. In our 
comments on this producer, which appeared on page 
173, ante, we pointed out that the recommendation of a 


producer without water or steam supply was at variance 
with the views of those having the widest experience of 
portable-producer operation. With the new arrange 


ment of the Brush-Koela producer, the control of the 
feed water is practically automatic As shown on the 
left in Fig. 1, a flash boiler a has been inserted in the 
gas-collecting space immediately above the fire. The 


feed water to this boiler is controlled by a non-return 


valve b. When pressure develops in the boiler, the 
valve is closed, momentarily stopping the flow of 
water until the boiler has blown” itself through 


the nozzle c at the base of the preheater. This action 


takes place several times per second, It will be 
observed that the water pipe from the tank d, with 
the sight-feed ¢, which was previously connected 
to the preheater, is now connected to the non 
return valve, so that the preheater now serves 


exclusively for preheating the air delivered to the 
grate. The sight-feed has been retained as an indicator 
that the water flow is continuing. The location of the 
steam nozzle pipe with respect to the preheater is 
shown in Fig. 2. The modifications described are 
claimed to ensure a much closer control of the tempera- 
ture of the fire bed and fire grate, and to increase the 
proportion of water to solid fuel to about 25 per cent 
by weight. 

Turning now to the scrubbers, in the original design 
the first-stage scrubber was provided with a series of 
baffle plates having no means of adjustment to ensure 
« gas seal round their periphery. In the modified 
arrangement of this scrubber, shown in the top right 
hand corner of Fig. 1, the design ensures that the seal 
on the serubber walls is always positive,'and that the 
gases definitely pass through the filtering media. The 
scrubber is made up in four compartments, the two 
outer ones being in the form of two concentric cylinders, 
and the two inner ones being single cylinders welded to 
« mild-steel ring, the perforated plates being attached 
to the ring. When the adjusting nut, shown on the 
right inside the cover, is turned, the inner cylinders 
in the two outer compartments are moved inwards, 
the left-hand inner cylindet attached to the 
central tube, and the right-hand inner cylinder sliding 
upon it It will be observed that ridges are formed 
on the ends of the inner cylinders, and these ridges 
force the outer cylinders into close contact with the 
casing, the outer cylinders being in the form of sealing 
rings, shown. During withdrawal, the 
reversed, a system of stops on the rods ensuring that 
the inner cylinders are withdrawn to release the seal. 
The filtering medium is coarse wire wool in the left-hand 
and fine in the right-hand 


being 


as process 18 


com partment, wire wool 
compartment 

The original second-stage scrubber, which consisted 
of baffle plates and dry filtering media, has been 
replaced by two filters of the type, as shown in 
the bottom right-hand corner of Fig. | 
on the left contains a solution of sodium carbonate, and 


after passing through this, the gas is drawn through a 


can’ 


The scrubber 


layer of ferric-oxide in the form of rusty wire wool. The | 1940. 
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right-hand scrubber contains oil, with porcelain rings 
above it, which provide a large wetted surface for the 
extraction of fine dust. Any oil passing out 
of the scrubber with the gas serves as an upper cylinder 
It is important that the scrubbers should 


silica 


lubricant, 
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not form a permanent seal, as such a seal makes the | 


plant difficult to start up. Both compartments in the 
second-stage scrubber can only be filled up to the level 
of the filter caps. It will be neticed that there are 
slots cut in the central compartment of the body in 
both compartments, and these are graduated in length 


so that there is a small passage for the gas when 
both compartments are filled up to the maximum 
level. As the load on the plant is increased, the oil 


level in the central compartments is depressed, with a 
corresponding rise in the level outside these compart- 
ments, thus completely sealing the slots so that all the 
gas must pass through the fluids. 
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PROBLEMS OF THE SII 
PROPELLER.* 


Proressor W. Kerr, Dr. J. F. 
Dr. R. N. ARNOLD. 


(Concluded from page 513.) 


By SHANNON, and 


INVESTIGATIONS were conducted to study the changes 
in eavitation conditions resulting from successive 
modifications to the leading edge of a blade. The 
original dimensions of the blade section are given in 
diagram a, Fig. 13, opposite, the leading edge being 
rectangular in form, with the sharp corners slightly 
relieved. The successive changes to the leading edge 
are indicated in diagrams b, c, and d. Each blade form 
was subjected to a series of tests in which the angle of 
incidence was varied between 10 deg. and + 15 deg., 
the aspect ratio being approximately 4. After shutting 
all cocks and priming the water manometers, the motor 


| 


| r . ‘ ‘oar 
within wide limits. 
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two intersecting curves, one relating to suction on the 
face, the other to suction on the back. In general, 
negative angles of incidence are associated with face 
cavitation and positive angles with back cavitation. 
An interesting fact is demonstrated by this group of 
curves, namely, that modifications made to the back 
or face of the blade may control the cavitation on that 
particular side without essentially changing the condi- 
tions on the other. By suitably designing the leading 
edge of a blade, it is possible, therefore, to control, to 
a large extent, the face and back cavitation occurring 
within the working range of the propeller. For ships 
with high wake effects, this is a particularly important 
aspect, since the angle of incidence is liable to vary 
In such ships, face cavitation of 


| the propeller blades is by no means uncommon. 


| 


| of the phenomenon to the shape of the blade tip. 


Tests were conducted to gain some knowledge of the 
behaviour of tip vortices and to discover the relation 
In 
order to have some convenient method for comparison, 
it was decided to base the results on a predetermined 
standard vortex. The standard vortex was chosen as 
that which exhibited core cavitation generated at the 
edge of the blade. In the initial stage vortex cavitation 


| appeared well behind the tip, but with increasing speed 


the point of generation moved forward until the 


| Streaming cavity appeared to attach itself to the blade. 


| of incidence from 0 deg. to 


| incidence and also allowed each tip profile to 


In all, 15 blade tips were tested over a range of angle 
15 deg. A sharp-edged 
symmetrical blade section was chosen, the dimensions 
of which are given in Fig. 15, opposite. This design 
had a high cavitation limit, and its symmetry dispensed 
with the need of measurement at negative angles of 
be 
reversed, 

A careful study of the results shows that trailing- 
edge alterations have a much greater influence on the 


| vortex formation than corresponding changes to the 


was started and the stroboscopic light adjusted to keep | 


in step with the blade rotation. Gradually the speed 
was increased until minute bubbles started to flicker 
on the edge of the blade. The speed and pressure 
readings were noted for this condition and similar read- 
ings were also taken when cavitation disappeared with 
decreasing speed. A reading of the water temperature 
was finally taken and the pressure coefficient calculated. 

The complete results obtained from the various 
sections are shown in Fig. 14, opposite. It will be 
observed that the successive stages in sharpening the 
leading edge result in lowering the pressure coefficient 
and therefore making the section less prone to cavita- 
tion. The results for each section are represented by 


* Paper read at a meeting of the Institution of 
Mechanical Engineers, in London, on Friday, April 19, 
Abridged. 


| 
| 


|damping of the metal. 


leading edge. Rounding of the originally blunt edges 
has little beneficial effect, but when the are 
sharpened the results show a distinct improvement. 
In past papers dealing with singing propellers, great 
emphasis has been laid on the influence of the internal 
It is generally accepted, in 
fact, that the high hysteresis damping of cast iron 
accounts for the fact that few propellers of this metal 
have been known to sing. Few investigators, however, 
have concerned themselves with the effect of hydro 
dynamic damping, and the following tests were con 
ducted to gain some knowledge of its influence. The 
blade used was of brass and of the form shown in 
Fig. 16, opposite, having all its edges completely 
rounded. This blade was fixed in a heavy clamp and 
set vibrating both in air and under water. In bot! 
eases records of the damped vibrations were taken by 
a small scratch extensometer attached to the blade 


edges 


| After sharpening the edges of the blade as indicated 
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in Fig. 166, the above tests were repeated, the results 
for the tests in water being shown in Fig. 17. The 
diagram reveals the amazing influence of edge form on 
hydrodynamic damping, the decay factor A in the 
expression for amplitude, A = K e-4t, being 69-0 for 
the sharp edges, compared with 20-6 for the rounded 
edge. When damped in air, however, the edge form 
appears to have no appreciable effect. This short 
investigation indicates that sharp edges to propeller 
blades produce a high increase in damping, which 
tends to render the blade less liable to sustained 
vibration. 

In order to test the possibility of coupled flutter 
occurring in marine propellers, calculations were made 
for several propellers which had proved. to be noisy 
and on others which were silent. It was concluded 
that the lowest possible critical speed for coupled 
flutter is well out of the normal working range of marine 
propellers, and hence “singing” is not likely to be 
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due to such a cause. With stalling flutter, on the 
other hand, exact information is not available. Experi- 
ments show that the fluid velocity at the stalling angle 
at which flutter occurs is much less than that for 
coupled flutter at small angles. It is also observed 
that the stalling-flutter speed increases with increase 
in blade stiffness and damping, and that it is influenced 
by blade section. It would appear, therefore, that 
profiles which have stable pressure characteristics and 
freedom from leading edge cavitation will be less prone 
to stalling flutter. 

To investigate the characteristics of a typical singing 
propeller, a scale model was constructed of one blade, 
of the 16-ft. diameter propeller described on page 470, 
ante. The design of this model blade is shown in 
Fig. 3a, on that page. The face was made perfectly 
flat to allow the nodal regions to be more readily 
recorded by the sand pattern method. The pitch 
of the actual blade, therefore, was not represented 
in the model. The well-known Chladni method of 
excitation by bowing was adopted. The pitch of each 
note emitted was determined by tuning fork and 
monochord. The various modes of vibration of the 
blade may be appreciated from the nodal patterns shown 
in Figs. 3b to 3h. The first-order torsional vibration 
(Fig. 36) was readily stimulated by bowing strongly 
at any point on the leading and trailing edges of the 
blade, its nodal line following approximately the locus 
of flexural centres of the sections. The second-order 
torsional vibration (Fig. 3c) responded easily to bowing 
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on either side of the tip at the positions indicated, but 
the higher modes of this type of vibration were not 
detected. 

When the flexural vibrations normal to the face were 
considered, the first and second modes were found to be 
readily stimulated. The first-order mode responded 
when the blade was scruck along the flexural axis 
towards the tip. The conenhentine mode (Fig. 3d) 
emerged by bowing at the tip extremity of the flexural 
axis. It will be observed that the nodal line for the 
second order (Fig. 3d) lies diagonally across the blade 
approximately perpendicular to the flexural axis. The 
blade was found to be very susceptible to various forms 
of plate vibration. The patterns obiained are indicated 
in Fig. 3e to 3h. Figs. 3e and 3f indicate, respectively, 
the forms of the two- and three-nodal lateral vibrations. 
The former was the most readily stimulated of all the 
modes investigated, and its clear note was easily 
sustained. Excitation at the tip, and at points half- 
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way down the blade, produced this mode with ease. 
To a lesser degree the three-nodal type (Fig. 3f) 
responded to bowing at the positions indicated and 
persisted after removal of the exciting force. The 
four-nodal type was very difficult to stimulate, but a 
few isolated successes showed that such a mode was a 
distinct possibility. A few complex modes were also 
obtained, of which Figs. 3g and 3h are typical examples. 
The type of end fixing of the blade had a decided 
influence on some of the more complex vibrations. 
Thus, while it was always possible to obtain the main 
torsional, flexural, and lateral modes, slight changes in 
end fixing considerably affected the response of the 
complex forms. 

The frequencies of each mode of vibration were 
determined experimentally and checked as far as 
possible by calculation. The dynamic and elastic 
characteristics of the blade sections from root to tip 
were determined, and the blade itself considered as a 


obtain an approximate estimate of the frequencies. 
Such a procedure is only permissible for the outer parts 
of the blade where the nodal positions conform to those 
of a “ free-free’’ beam. The agreement obtained 
with the experimental frequencies is sufficient to 
confirm the general form of the assumed amplitude 
curves. These forms are indicated in Fig. 3e and Fig. 3f, 
and it will be noticed that the position of maximum 
stress lies between the nodal lines. The tests on the 
model of the propeller blade do not represent exactly 
the conditions existing in the actual propeller, there 
being no change in pitch along the blade and no fluid 
forces present. Nevertheless, a direct comparison, 
with no corrections for immersion, serves to indicate 
the probable modes which contribute to the noise. 
The actual propeller emitted a high-pitched wavering 
note of about 580 per second, accompanied by a 
periodic grind once per revolution, of which middle C 
(256 per second) was a component. 

The scale ratio of the propeller to the model was 
8 to 1, and as frequency varies inversely as the linear 
dimensions, the range of frequencies included, in 
addition to the main modes, the fourth-order torsional, 
the two- and three-nodal lateral, and probably the 
fourth- or fifth-order flexural, vibrations. However, 
since the lateral vibration forms are the most readily 
stimulated by edge excitation, and they alone can 
explain the fatigue failures previously mentioned, it 
seems probable that this type of vibration was pre- 
dominant. ae 

Conclusions.—A critical examination of the great 
mass of data and observations relating to singing 
propellers, sometimes quite conflicting, reveals certain 
fundamental principles which must be adhered to if a 
satisfactory solution is to be obtained. In order to 
ensure the utmost protection against singing the 
following appear to be of mount importance :— 
(a) Elimination of all types of exciting forces ; (b) pro- 
duction of a blade with low responsiveness to arbitrary 
forces occurring at the tip and leading edge; and 
(c) production of a hydrodynamic flow to the propeller 
having a minimum of disturbance. It must be recog- 
nised, of course, that none of these conditions can be 
produced with any degree of finality. 

It is generally agreed that the forces which cause 
singing in a propeller are of hydrodynamic origin. 
The most important hydrodynamic disturbances on a 
propeller blade are cavitation and vortex shedding. 
The shape of the leading edge controls the former and 
the design of the tip the latter. Suction peak deter- 
mination in the wind-tunnel tests, together with visual 
observation in the cavitation tank, demonstrate 
conclusively that cavitation can be successfully con- 
trolled, and in many cases entirely eliminated, by 
sharpening the leading edges of the blades. By 
suitably shaping the edges, both back and face cavita- 
tion may be obviated within the working region of the 
propeller. 

The extensive series of tests carried out to deter- 
mine the type of tip which suppresses vortex action 
are of equal importance. Here again sharpness 
plays the predominant rdéle, and allows the design to 
be so regulated that cavitation will only occur in the 
vortex at a speed corresponding to general cavitation 
of the blade. A sweeping plan form appears also to be 
beneficial in the design of the tip. The reverse of the 
above procedure has many times spelt misfortune, as is 
evidenced by the many propellers with blunt edges 
which have exhibited the unwelcome symptoms of 
singing. The sharpening of leading and trailing edges 
and tips has been applied to many singing propellers 
and its continued success seems to commend its 
adoption. 

To ensure that, should a vibration be stimulated, 
it can be instantly suppressed, entails the introduction 
of powerful damping forces, which obviously can only 
originate in the blade itself or be supplied by the 
surrounding medium. If damping is considered, it 
will be found that two possible types suggest them- 
selves: (1) Internal hysteresis; (2) hydrodynamic 
damping. The first is a characteristic of the metal used, 
the second of the blade form. High internal damping 
may be obtained by utilising a metal such as cast iron— 
pes | incidentally, propellers of this metal have rarely 
been known to sing—but, from other considerations, 
bronze has shown its superiority. In the case of hydro- 
dynamic damping, research has shown that the edge 








non-uniform cantilever beam. By considering ten 
segments from root to tip, the torsional frequencies 
and vibration forms for the first four harmonics were 
calculated by the well-known Giimbel-Holzer method. 
Both the calculated nodal position and the frequency 
for the second order were in g reement with 
those obtained experimentally. The first and second 
modes of flexural vibration were calculated graphically, 
following the standard Rayleigh principle. 

Lateral vibrations of the forms shown in Fig. 3e and 
Fig. 3f were also considered. In these cases the 
vibration form for an elementary strip across the blade 


form of a vibrating blade, if correctly shaped, may 
introduce damping of a very high magnitude, and it is 
gratifying to find that a sharp edge of the type con- 
trolling cavitation and tip vortex action is also asso- 
ciated with high damping qualities. The significance 
of sharpening also the trailing edge of a blade becomes 
evident. By this procedure the maximum hydro- 
dynamical damping comes into play and counteracts 
to a large extent any exciting forces which it may be 
unable to avoid. 

The question of coupled flutter response may here 
be introduced, though its occurrence in marine propellers 





was assumed from the nodal positions obtained experi- 


appears to be most unlikely. Even with small damping, 
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the calculations for a typical blade show the minimum 
flutter speed to be in the region of 360 ft. per second, 
which is far in excess of the working speed of such a 
propeller. Stalling flutter, though more probable, 
cannot be considered to be of any great importance, 
since its violent action would result in rapid fatigue 
failure at the root of the blade. Such a condition, 
as far as is known, has never been observed. 

It is almost true to say that any hydrodynamic action 
occurring with a propeller in an ideal stream is greatly 
exaggerated when the propeller is forced to work in a 
variable wake. A high wake, by sudden increase in 
the angle of incidence, not only produces a buffeting 
effect on the blade but also brings in its train cavitation 
and vigorous vortex action at the tip. Under such 
disturbed conditions blunt leading edges with their 
high suction peaks prove unstable because of the rapid 
changes in pressure distribution which must accompany 
a small variation of angle of incidence. Furthermore, 
cavitation, with its decrease in lift, produces a premature 
stall which, in turn, promotes hydrodynamical hystere- 
sis. It is essential to produce as smooth a wake as 
possible, and a blade which will be stable within its 
working range. The former is achieved by correct 
hull design, the latter by suitably sharpening the 
leading edge of the propeller and the tip. It may 


be concluded, that a simple but effective method of 


safeguarding a propeller against singing is available. 
It consists essentially of suitably sharpening (a) the 
leading edge; (+) the tip; and (c) the trailing edge. 
The first controls cavitation, the second vortex action, 
and all three, together, introduce intense hydro- 
dynamic damping. Exciting forces and elastic response 
are therefore reduced to a minimum and if the wake 
is not abnormal success seems almost certain. 
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Humelass 
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us a leaflet describing Anderson 


Messrs 


Grosvenor-road, 


fircraft Equipment. Deleo-Remy and Hyatt, 
Limited, 111, S.W.1, have 
published a folder, describing specialised equipment for 
the 


London, 


aircraft. industry. 

Metropolitan-Vickers Elec- 
trical Company, rrafford Park, Manchester, 
have sent us four booklets dealing with factory lighting 


Factory Lighting. —-Messrs 
Limited, 


and its maintenance in war time. 


Railway Track. —Switches, crossings and junctions of 
“ Era” manganese steel are described and illustrated in 
a folder, No. 440, issued by Hadfields, Limited, 
Kast. Hecla and Hecla Works, Sheffield. 
Controls.-We have received 
talph E. Smart, Limited, India Works, Havelock-road, 
Southall, Middlesex, a folder describing the “ Antlia’ 
floatiess purnp-control system as applied to sewage pumps. 


Menars. 


Pump from Messrs 


Trolley *Buses.—Mesars. Ransomes, Sims and Jefferies, 
Limited, Orwell Works, Ipswich, have sent us a booklet 
entitled “ History in Pictures,” the 
progress in design of trolley the 
year 1924. 

Turret and Bracket Clocks. 
Messrs. Gent 
Leicester, a republished 
dealing with the “ Pul-Syn-Etk 
impulse clocks. 


which illustrates 


“buses achieved since 

We 
Limited, 
of 


system 


received from 
Faraday Works, 
their catalogue 
of electric 


have 
and Company, 
section 


Electrode Soldering Kquipment.— Messrs. Standard Tele” 
phones and Cables, Limited, Connaught House, Aldwych, 
London, W.C.2, have sent us a catalogue dealing with 
Staneleo electrode soldering equipment for light and 
medium duty. 

Secondhand Machinery.-We have received from Messrs. 
F. J. Edwards, Limited, 359-361, Euston-road, London, 
N.W.1, an fllustrated list of punching and 
shearing machines, bending rolls, and other machine tools 
which they can deliver from stock 
We from 
Craven Brothers, Crane Divisicn, Limited, Loughborough, 
illustrated leaflet which the large cranes 
they make for furnace charging, stripping and 
handling, and other overhead up 
200 tonsa. 


Presses, 


Steelworks Cranes. heve, received Messrs. 
ceseribes 
ingot 

for 
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Electrical Signalling.—Messars. Gent and Company, 
Limited, Faraday Works, Leicester, have sent us a new 
publication dealing with their ‘“ Tangent” electrical 
products, including audible and visual signalling systems, 
indicators, relays, pushes and bells, switches and trans- 
formers. 

Radial Drill Press.—A leaflet just received from Messrs. 
G. Marbaix, Limited, Humglas House, 22, Carlisle-place, 
London, 8.W.1, deals with the Munding 48-in. radial 
drill press, for which they are the sole agents in this 
country. The drill capacity at the extreme radius is 
+ in. diameter. 
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Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Yfice Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given after the 
abstract, unless the Patent has been sealed, when 
word “‘ Sealed ”’ is appended. 

Any person may, at any time within two months 
date of the advertisement of the acceptance of a 
Specification, give notice at the Patent 
opposition to the grant of a Patent on any 
grounds mentioned in the Acts. 


AERONAUTICS. 

518,711. Transmission Gear. D. Napier and Son» 
Limited, of London, F. B. Halford, of Edgware, and W. H. 
Arscott, of London. (13 Figs.) May 31, 1938.—The 
invention is a transmission gear of the kind employing 
parallel layshafts driving a single output shaft, and 
obviates any tendency for one layshaft to transmit more 
than its correct proportion of power. The transmission 
gear shown is for driving a propeller from two parallel 
engine crankshafts A and B, lying on opposite sides of the 
propeller shaft. On opposite sides of each crankshaft 
are two layshafts D, E, and F, G, respectively. On the 
crankshaft A is splined a double-helical gear which 
meshes with gears D', E', and on the crankshaft B is 
splined a similar double-helical gear meshing with gears 
F!, G'. The four layshafts also carry single-helical gears 
which all mesh with a single gear C! on the propeller shaft. 
The layshafts are mounted in roller bearings so as to be 
permitted limited axial movement relatively to the double- 
helical gears, and hence during transmission there is a 
residual axial thrust on each layshaft from the single- 
helical gears. The axial thrusts on the shafts D and E 
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and on the shafts F and G are balanced against one 
another by the mechanism shown in Fig. 2. Each of 
the layshafts is connected at its outer end through a 
thrust bearing to a thrust member J on which bear 
pads on the end of a lever J*. On each thrust member 
also bears the piston rod of a piston K which works in a 
cylinder connected to a hydraulic system K*. The admis- 
sion of oil under pressure to the system K® is controlled 
by a valve attached to the pivot of the lever J*, which can 
move to a limited extent. The operation is as follows: 


When power is being transmitted, the end thrust on the | 


layshafts is transmitted to the two ends of the lever J* 
and thus moves the pivet to the left to open the oil 
vaive. The oil causes the pistons K to force the two 
layshafts to the right until the lever J* has been moved 
bodily far enough to close the valve. At all times the 
pressure in the system K®* is exactly proportional to the 
end thrust of the two layshafts, and a pressure gauge in 
the circuit thus gives an indication of this thrust and 
hence of the power being transmitted through each pair 
of layshafts. (Accepted March 6, 1940.) 
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517,989. Hydraulic Coupling. H. Sinclair, of London, 
and A. C. Basebe, of Sutton. (5 Figs.) August 12, 1938.— 
The invention is a hydraulic coupling which can be 
used in motor cars having a synchromesh gearbox with 
gear-selecting jaw clutches associated with a free-wheel 
coupling. When changing gear with such gearboxes it 
is necessary to disconnect the drive only when the car 
is stationary with the engine running. The hydraulic 
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coupling is of ordinary Vulcan-Sinclair proportions, and 
consists of an impeller 13 coupled to the engine crankshaft 
and a runner 15 the shaft 16 of which is connected to the 
gearbox. The front end of the shaft is journalled in the 
impeller boss. The reservoir casing has a cylindrical 
portion 18¢@ and a circumferential bulge 18c. A sliding 
sleeve 20 is journalled on the shaft 16 and has a conical 
disc 24 which engages a complementary drum 25 fixed 
to the casing of the gearbox when the sleeve is slid back. 
The part of the sleeve within the casing carries three scoop 
tubes 26, two of which are of large bore and have their 
mouths near the cylindrical wall of the reservoir and the 
third is of smaller bore and has its mouth in the circum- 


ferential bulge 18¢c in the reservoir wall. The bores 
of the scoop tubes communicate with circumferential 
ports 28 in the front end of the sleeve 20. A spring- 
loaded valve disc 29 slides on the runner shaft 16 between 
the runner and the sleeve and has ports 31 registering 
with the ports 28 in the sleeve. The valve-disc diameter is 
roughly equal to the mean diameter of the core of the 
working circuit, and it seats on the inner edge of an 
annular inner casing 35 which shrouds the back of the 
runner and is fixed to the impeller. During normal 
operation, the sleeve 20 is in its rearmost position and is 
held stationary by the cone brake 24, 25. The valve 29 
is kept closed by its spring and the oil that leaks from 
the working chamber to the reservoir is picked up by 
the small-bore scoop tube and returned through the ports 
31 in the valve disc. To reduce the drag torque while 
the runner is stalled, the sleeve 20 is moved forwards 
by depressing the control pedal. The brake 24, 25 is 
disengaged, the front end of the sleeve unseats the 
valve disc, and oil is rapidly exhausted from the working 
chamber into the reservoir chamber. The parts are 
proportioned so that after about 60 per cent. of the oil is 
exhausted the emptying process ceases. The oil in the 
reservoir carries the scoop tubes round with it, since the 
sleeve is free to rotate. To refill the working chamber 
the sleeve is returned to its rearmost position and the 
valve 29 closes. All three scoop tubes now return oil 
to the working chamber which is rapidly filled. ( Accepted 
February 14, 1940.) 
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518,773. Feed-Water Regulator. Hopkinsons, Limited, 
of Huddersfield, and R. L. Brown, of Huddersfield. (3 Figs.) 
September 1, 1938.—-The regulator is of the automatic 
type, utilising a float to operate the water-control valve. 
The float operates an external control valve of the double- 
beat type. The operating spindle e, to which the float 
arm is secured, passes through a glandless stuffing box in a 
sleeve-like extension g of the valve casing d, which pro- 
jects through the boiler shell } and serves as the means 
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for connecting the casing to the shell. This stuffing box 
prevents escape of feed water to the boiler and also of 
steam from the boiler to the valve chamber. A collar p 
on the spindle e bears on a packing washer g so long as 
the feed pressure exceeds the steam pressure. No 
provision need usually be made for preventing steam 
flowing along the spindle, but where it is necessary 
there is a loose collar r and washer s at the opposite end 
of the spindle, the collar seating on the washer if the 
steam pressure: should exceed the feed pressure to 
prevent steam leakage to the valve chamber d. The spindle 
is lubricated by either water or steam throughout its 
length, as there will always be clearance between one 
collar or the other and its co-operating packing washer. 
Hand operation is provided for by the spindle i. ( Accepted 
March 7, 1940.) 





